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1.0 INTRODUCTION 

This Remedial Action (RA) report documents activities conducted at the Pownal Tannery 
Superfund Site (Lagoon Area Remediation) located in North Pownal, Vermont under Metcalf & 
Eddy’s (M&E) Response Action Contract (RAC) with the United States Environmental 
Protection Agency (EPA) Region 1.  The RA report also documents that the materials and 
structures of the Pownal Tannery Lagoon Area Remediation project have been constructed in 
substantial compliance with the Technical Specifications and the Record of Decision (ROD) 
prepared for the site.  All work was performed under contract to the EPA and was performed 
with the concurrence and oversight of both EPA Region 1 and the State of Vermont Department 
of Environmental Conservation (VTDEC). 

The site consists of a 28-acre set of parcels located along the Hoosic River in the village of North 
Pownal.  It was once used as hide tanning and finishing facility owned by the Pownal Tanning 
Company, which discharged wastes, including solvents, lubricating oils, and tanning waste with 
high concentrations of lead and chromium, to a sludge lagoon complex.  It is considered one 
operable unit (OU) since there are no others associated with the site. 

M&E and its RAC team subcontractor, TRC Environmental, conducted a Remedial Investigation 
(RI) and Feasibility Study (FS) (July 2002) to support EPA and the Vermont DEC in developing 
a Record of Decision (ROD) for the site and to serve as the basis of design.  The selected remedy 
designed for the 10-acre lagoon complex included stabilization and excavation of approximately 
55,000 cubic yards (80,000 tons) of contaminated sludge materials from two lagoons (lagoons 1 
and 5), consolidation of the sludge over two other lagoons (lagoons 3 and 4), and capping of the 
consolidated sludge with a 5.5-acre multi-layer landfill cover system to control multiple human 
health and environmental risks. 

Development of the appropriate conceptual design required evaluation of various factors 
including the volume of material to be landfilled, impacts on the adjacent Hoosic River, and the 
intended future use of the lagoon area.  Challenges also included protecting workers and the 
public from hazardous gases and noxious odors emanating from the contaminated lagoons and 
constructing the landfill cap in a 100-year flood plain over the stabilized waste. 

M&E procured RA contractor under competitive bidding process to perform construction.  The 
remedial action was completed in accordance with the ROD and the design within the EPA’s 
schedule and under budget. 

The following sections provide additional details regarding the site’s description and history. 

1.1 Site Description 

The Pownal Tannery Superfund Site (site) consists of a 28-acre set of parcels located between 
Route 346 and the Hoosic River in the Village of North Pownal, Vermont which is in the south
western corner of the state.  The site location and configuration is shown on the cover sheet and 
on Sheets C-1, C2, and C-3 of the As-built Drawings (Appendix B). 
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The site was a former hide tanning and finishing facility formerly owned by the Pownal Tanning 
Company, Inc.  It was operated as a tannery between 1937 until 1988, when the company 
declared bankruptcy.  The site originally consisted of three contamination sources:  the former 
tannery building complex, a capped sludge landfill, and a wastewater lagoon system (Lagoon 
Area). 

The area surrounding the site is a rural and residential community with approximately 3,500 
residents, with the nearest residences being approximately 200 feet from the lagoons.  These 
residences rely upon ground water from private wells for their water supply.  The Hoosic River 
flows along the west side of the former tannery building and Lagoon Area and is used for 
recreational purposes during the warm months (Vermont Water Quality Standards, Class B for 
high quality habitat).  Railroad tracks owned and operated by the Guilford Transportation Rail 
Company border the site to the east.  To the south of the lagoon complex is the former tannery 
building parcel and a hydroelectric facility and dam that were built in 1955 for use by the 
tannery. 

1.2 Operations and Waste Management 

The former tannery building was built in 1866 and was originally used as a mill to make cotton 
print cloth until 1935.  The tanning of hides started in 1935 and required the use of a variety of 
chemicals to remove animal tissues and fats, and to prepare the hides for tanning, coloring and 
finishing.  Chemicals used included lime, acids, ammonium salts, sulfuric acid, mineral tannin 
(trivalent chromium), dyes, pigments, solvents, acrylics, butadiene, polyurethane, resins, waxes, 
and lacquers.  Pentachlorophenol, which contains dioxins, was used as a biocide to treat the 
hides.  Untreated tanning process wastewater was directly discharged into the Hoosic River 
between approximately 1937 until 1962.  A lagoon system was constructed in several stages 
between 1962 and 1971 to receive the wastewater.  As many as five lagoons were operated until 
1988. 

A state permitted lined, off-site landfill (Dean Road Landfill) was constructed in 1982 to receive 
sludge dredged from a portion of the lagoons.  The landfill was situated on a parcel of land, 
located off-site, across the Hoosic River, and southwest of the tannery building complex. 

1.3 Regulatory and Enforcement History 

Initial activities related to the site began in 1981 when the tannery applied to operate the Dean 
Road landfill.  Then, in 1985, The Vermont Agency of Natural Resources (VT ANR) issued a 
letter to the Pownal Tannery alleging deficiencies and maintenance problems at the site.  The 
State of Vermont issued an administrative order for odor control and site clean up in 1988.  The 
site then was added to the National Priorities Site list in January 1999.  The ROD from the EPA 
for site remediation was issued in September 2002. 

1.4 Prior Removal Actions and Remedial Investigations 

EPA permanently capped the Dean Road landfill and removed the building complex during a 
Non-Time Critical Removal Action that was completed in 2001.  The building complex was 
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removed of all soil contamination to the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA; also known as Superfund) residential standards. 
The area was regraded and seeded.  Under the July 2003 State Superfund Contract between EPA 
and the Vermont Department of Environmental Conservation (VT DEC), the State of Vermont is 
performing all operation and maintenance activities for the off-site areas, including the former 
building complex and the Dean Road landfill. 

An RI was conducted by the EPA at the lagoon area in 2000 and 2001 by M&E and TRC.  The 
RI focused on the following areas of the site and media: lagoon area soil, sludge and surface 
water; warehouse soils; groundwater; Hoosic River surface water and sediment; and 
wetland/plant/animal identification and delineation.  The site-specific human health risk 
assessment performed as part of the RI concluded that there were potential human health risks in 
excess of EPA guidelines.  These human health risks included exposure of contaminated soils 
and sludge in lagoons 1, 3, and 5 to future adolescent and adult visitors and adult commercial 
workers. Thus, the remedial design focused on limiting the exposure to these materials. 
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2.0 OPERABLE UNIT BACKGROUND 

2.1 Selected Remedy 

The selected remedy for the lagoon area was presented in the September 30, 2002 ROD, which 
was supported by the (RI/FS) completed in 2002.  This ROD addressed the only operable unit at 
the site.  The selected remedy included the excavation of contaminated sludge materials from 
Lagoons 1 and 5, consolidation over Lagoon 3 and the southeast corner of Lagoon 4, and 
capping the consolidated sludge with a cover system to meet Federal and State solid waste 
requirements.  A summary of the site restoration plan is shown on Figure 2-1. 

The ROD identified the following remedial action objectives (RAO) for the selected remedy: 

•	 Prevent direct contact with, ingestion of, and inhalation of contaminants in lagoon soil 
and sludge; 

•	 Prevent direct contact with and ingestion of contaminated sediment in the Hoosic River; 

•	 Prevent continued ecological impacts from the release of contaminants in the lagoons into 
the Hoosic River and associated wetlands; 

•	 Prevent further releases of lagoon contaminants into the groundwater, surface water, and 
sediments; 

•	 Prevent discharges of the groundwater beneath the lagoons to the Hoosic River; and 

•	 Provide long-term monitoring of groundwater and river sediments. 

According to the ROD, in order to meet RAOs for direct contact and ingestion, it was determined 
that the affected media would be consolidated and capped (creating a landfill with the lagoon soil 
and sludge).  To satisfy the remaining RAOs, the ROD documented EPA’s determination that 
this selected remedy would involve the excavation of approximately 85% of the saturated sludge 
which could act as a groundwater migration pathway for contaminants to the surface water and 
sediments of the Hoosic River.  Therefore, capping will reduce the chance for continued 
migration of contaminants through infiltration and precipitation to the surrounding exposed 
media. 

As part of the risk assessment conducted during the RI/FS, site-specific clean-up criteria, or 
Preliminary Remediation Goals (PRGs), were developed, representing the maximum 
contaminant concentrations that do not pose unacceptable risks to human health.  Materials 
containing contaminant concentrations in excess of these clean-up criteria were to be removed 
and incorporated into the consolidated landfill as part of the remedy proposed by EPA.  The 
clean up levels were developed assuming exposure via dermal contact and ingestion of soil for a 
future child and adult visitor and future adult commercial worker.  The site-specific risk-based 
clean-up criteria specified in the ROD are summarized in Table 2-1. 
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Figure 2-1  Site Restoration Plan 
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TABLE 2-1 SOIL CLEANUP LEVELS 
Preliminary Remediation Goal 

Contaminant (mg/kg) 
Benzo(a)anthracene 1.7 
Benzo(a)pyrene 0.17 
Pentachlorophenol 7.7 
N-Nitroso-di-n-propylamine 0.27 
Arsenic 1.1 
Chromium 733 
Mercury 23 
Lead 1,000 
Dioxin TEQ 0.001 

The remedy identified in the ROD included institutional controls in the form of land-use 
restrictions to limit residential use of the Lagoon Area.  These restrictions are to prevent invasive 
construction at the cap, prohibit residential development and contact with contaminated soils, 
and to prevent groundwater well installation for potable use. 

The ROD requires environmental monitoring consisting of long-term groundwater and sediment 
sampling.  Long-term groundwater sampling is required to check that contaminant 
concentrations do not increase from existing concentrations.  It is anticipated that concentrations 
will decrease with time through natural attenuation processes.  Hoosic River sediment sampling 
is required to confirm that contaminants of concern are not increasing in concentration as a result 
of tannery waste left in place. 

Implementation of the selected remedy identified in the ROD was anticipated to include the 
following components: 

• Pre-construction activities; 
• Erosion and sedimentation controls; 
• Construct staging area over Lagoon 2; 
• Clearing and grubbing of Lagoons 1, 2, 3, 4 (southeast portion only), and 5; 
• Excavation of wastes from Lagoons 1 and 5; 
• Consolidation of wastes over Lagoon 3 and the southeast portion of Lagoon 4; 
• Construction of a solid waste cover system over the waste sludge; 
• Institutional controls; 
• Long-term ground water and river sediment monitoring; 
• Operation and maintenance of the remedial action; 
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•	 Institutional control inspections; and 
•	 Five-year site reviews. 

2.2 Remedial Design 

Development of a conceptual landfill design appropriate for the site required evaluation of 
various factors including the volume of material to be landfilled, impacts to the Hoosic River and 
the intended future use of the lagoon area landfill surface and other site-specific design 
considerations.  Also, the remedial design was performed in two phases to expedite the remedial 
action and meet an aggressive schedule by allowing construction to start while the remedial 
design was being completed.  Phase I included site preparation tasks such as clearing and 
grubbing, installation of erosion controls, installation of fencing, debris removal, backfilling 
Lagoon 2, and preparation of staging areas.  Activities addressed by Phase II of the remedial 
design included the excavation, stabilization and consolidation of lagoon sludge into a landfill, 
capping of the landfill, backfilling of the excavation, construction water management, air 
monitoring, and site restoration. 

Remedial design activities were initiated in November of 2002.  The Phase I 100%design was 
submitted on May 21, 2003 and approved by EPA on July 10, 2003.  The Phase II 100% design 
was submitted on November 10, 2003 and approved by EPA on November 12, 2003.  The design 
was documented in the Basis of Design Report prepared by TRC, dated February 3, 2003.  The 
remedial design provided the basis for the development of construction documents: technical 
specifications, contract drawings, quality assurance, project plan, field sampling plan, erosion 
control plan; hereinafter referred to as the Technical Specifications. 

In addition to excavation, backfill and landfill design issues, there were several site-specific 
regulatory and technical considerations that impacted the overall design, as described below. 

2.2.1  Hoosic River Floodplain Issues 

The design of the remedial action, particularly the lagoon waste landfill, took into account the 
potential impacts from the Hoosic River during the 100 year flood.  In particular, the Hoosic 
River modeling study showed that the proposed landfill facility would result in only a minor 
increase in the 100-year flood elevation in some locations and a decrease in the 100-year flood 
elevation in other locations adjacent to the site.  Furthermore, the upper elevation of the proposed 
landfill is projected to lie well above the 100-year flood elevation; therefore scour of the upper 
landfill surface would not be a concern. 

Based on input from the VTDEC, additional design requirements included: 

•	 Maintaining the existing river berm height along the south side of Lagoons 1 and 5; 
•	 Creating an outlet for flood waters at the north end of the site; 
•	 Design erosion controls (riprap armor) for the flood outlet and the side slopes of the 

landfill; 
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•	 Maintain a setback of 140 feet between the toe of the landside of the river berm and the 
toe of the landfill; and 

•	 Backfill and re-grade the lagoon overbank area to maintain positive drainage at a low 
velocity. 

2.2.2  Future Use of the Site 

The Town of Pownal received an EPA grant of approximately $100,000 in 2000 to develop one 
of the first ten national Site Redevelopment Plans.  As part of site re-use planning, the Town of 
Pownal conducted community interviews and forums that identified a desire and need for athletic 
and passive recreational facilities, including a potential soccer field, nature walk and a skating 
rink to be constructed after the lagoon system remediation is complete.  The Re-use Plan also 
identified the lagoon area as the location for a municipal Waste Water Treatment Plant (WWTP). 

Recreational Use: Several passive recreational uses of the site after remediation were identified 
including the construction of playing fields on the top of the landfill.  The State of Vermont Solid 
Waste Management Rules require minimum 5% landfill cap surface slopes.  However, surface 
slopes on the order of 5% are considered too steep for a playing field.  A slightly flatter slope of 
2% was selected for the top surface of the landfill.  The following were considered in the design 
to evaluate the use of the 2% slope: 

•	 The 5% minimum top slope is required to minimize percolation of water through the 
waste materials, typically municipal solid waste, which has high leaching potential.  Data 
collected during the RI and pre-design studies suggested the leaching potential of the 
sludge is low; 

•	 Hydraulic modeling (HELP model) was used to evaluate several alternatives to the 
standard cap required by the Vermont Solid Waste Rules.  A cap system with equivalent 
hydraulic performance, including a 5% slope minimum for the underlying drainage layer 
and a 2% top slope was selected for the design; and 

•	 Settlement within the sludge and the native clay below the landfill was evaluated and it 
was determined that differential settlement would not likely create depressions on the top 
of the landfill. 

Town WWTP: The design considered several factors involving the siting of the future WWTP. 
These include: 

•	 Limits of the landfill footprint in relation to the WWTP; 
•	 Preparation of Lagoon 2 for the WWTP foundation, including preloading and
 

consolidation of the underlying native clay layer;
 
•	 Widening of the site access road to accommodate truck traffic; and 
•	 General site grading in the area of the WWTP and coordination of drainage patterns and 

general site grading. 
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2.2.3  Lagoon Sludge Stabilization 

A pre-design geotechnical study was conducted to determine the engineering properties of the 
sludge in Lagoons 1 and 5 and to determine the most appropriate construction method for 
removal and placement of the sludge in the landfill.  Unconfined compression tests showed very 
low undrained shear strengths indicating the sludge would not support the weight of standard 
construction equipment.   As a result, the design included provisions to increase the shear 
strength of the sludge by stabilization, using chemical reagents.  Performance criteria for sludge 
strength were established in the Technical Specifications to check short and long term stability of 
the waste mass in the landfill.  Laboratory testing showed that quicklime and/or Type II Portland 
cement could improve the unconfined compressive strength of the sludge to at least 10 pounds 
per square foot (psi) in three days of curing.  Two possible reagent mixes were identified; 11 
percent Portland cement, or a combination of 8 percent quicklime and 4 percent Portland cement. 
The means and methods to apply and mix the reagents were the responsibility of the RA 
contractor to develop and demonstrate during a “shakedown test”. 

2.2.4  Air Emissions 

During the RI, noxious odors and hydrogen sulfide gas were encountered during invasive site 
activities in Lagoon 1 and 3.  As part of the design, air monitoring and emission control 
requirements were included in the Technical Specifications in order to protect site workers and 
off-site residents. 

2.2.5  Confirming Limits of Excavation 

The RI identified the lagoon sludge as the only media containing contaminants of concern 
requiring remedial action.  It was anticipated that the distinctive color and consistency of the 
sludge would make the sludge easy to identify and distinguishable from the surrounding native 
soils.  Therefore, the design called for the lateral extent of the excavation within Lagoons 1 and 5 
to be determined by inspecting the sidewall of the excavation and confirming that the sludge had 
been removed. 

The extent of the excavation was also limited by two physical boundaries that were identified 
during the design.  The VTDEC requested that the berm separating lagoons 1 and 5 from the 
Hoosic River be maintained.  In addition, the presence of the railroad right of way required the 
installation of an excavation support system (sheet pile wall) to protect the tracks.  Therefore, 
excavation beyond the river berm and the excavation support system was not included as part of 
the remedial action.  Lastly, excavation within the limits of Lagoons 3 and 4 was only necessary 
to construct the toe of the landfill slopes. 

As noted in the RI, the bottom limit of the sludge consisted of a continuous layer of rounded 
gravel and cobbles located directly beneath the sludge materials in Lagoons 1 and 5.  Because of 
the very coarse nature of the gravel, collection and analysis of a meaningful confirmatory sample 
would be impractical.  In addition, dewatering would be required to excavate the gravel layer and 
excessive amounts of potentially contaminated water would be generated.  Therefore, the vertical 
extent of the sludge excavation was based on a visual inspection of the bottom gravel layer. 
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A layer of black-stained soil was observed in test pits excavated in the berm separating Lagoons 
1 and 5.  The presence of the stained soil suggests that sludge and or contaminated soil was used 
to construct this berm.  Therefore, this soil was identified for removal and placement within the 
landfill. 

Other soil placed around the lagoons and on top of the sludge were deemed potentially reusable 
as backfill. 

The collection of excavation limit samples was included as part of the Technical Specifications. 
The purpose of the samples was to obtain data for the existing soil at the limits of the sludge, but 
not as a basis for continued excavation, as described in Section 5.3.1. 

February 2005 Lagoon Area Remediation 
Remedial Action Completion Report Pownal Tannery Superfund Site 

Page 10 of 62 



3.0 CONSTRUCTION ACTIVITIES 

The site remedy was conducted in two phases and was performed by two separate RA 
contractors.  Phase I included only site preparation activities as described in Section 3.1.  Phase 
II included the activities necessary to complete the remedy as described in Sections 3.2 to 3.8.  A 
construction sequence overview is provided as Figure 3-1.  A summary of construction activities 
and quantities is provided in Tables 3-1 and 3-2. 

Except as noted, all work was performed in accordance with the project technical specifications. 
A summary of design changes and key field changes are listed in Table 3-3.  Additional 
discussion related to construction quality control and quality assurance is presented in Section 
5.0. 

3.1 Site Preparation 

Phase I of the RA included site preparation activities which were conducted in the Fall of 2003, 
from September through early November.  Tantara Corporation of Rehoboth, Massachusetts 
conducted the site preparation activities.  As-built conditions following Phase I work are shown 
on Sheets C-2 and C-3 in Appendix B.  The site preparation activities included the following: 

•	 Site access road and entrance improvements; 
•	 Installation of hay bale and silt fence erosion controls around the work areas at the site; 
•	 Clearing, grubbing, and chipping of trees and brush located around and within the former 

lagoons to be excavated; 
•	 Abandonment of several existing monitoring wells in and around the lagoons; 
•	 Backfill placement within Lagoon 2; 
•	 Preparation of the proposed waste processing area and landfill footprint; 
•	 Consolidation of debris within the proposed landfill footprint; 
•	 Fence dismantling and replacement; and 
•	 Disposal of asbestos pipe debris. 

Initial preparation activities included grading and improving the site’s access road, consisting of 
the placement of gravel at the entrance and in low spots.  In addition, hay bales and silt fence 
were installed around the site for erosion and stormwater sediment control.  Hay bales and silt 
fence were staked in to the ground using 4 foot wood stakes.  The erosion controls were placed 
along the site access road and along the perimeter of the lagoons where tree clearing was 
conducted. 

Tree and brush clearing were initiated with chain saws and small equipment to clear site access 
pathways and establish temporary stockpile areas.  Excavators with mulching and cutting 
attachments were then used to eliminate standing brush and remove trees and stumps for 
chipping.  Chipping was conducted in a centralized location within the landfill footprint and the 
wood chips were spread evenly across the ground surface. 
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Figure 3-1 
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Excavation Support System 

Bench Scale Testing 

On-site Soi Excavation 

Shakedow n Test Lagoon I 

Stabilization Lagoon I 

Shakedow n Test Lagoon 5) 

Stabilizat Lagoon 5) 

Construction Water Treatment 

Excavation of Lagoon 1 

Excavation of Lagoon 5 

Consolidation of Sludge n Landf 

Landfil Cover System Installed 

Backf il Lagoons 1 and 5 

Buf f er Zone Restorat 

Topso and Seeding 

ood Contro /Bern Modif ication 

Site Cleanup and Demobilization 

Perimete r Air Monitoring 
Health & Safety 

Enginee ring Over sight and Cons truction COA 

Aug '03 Sep '03 Oct '03 Nov '03 Dec '03 Jan '04 Feb '04 Mar '04 Apr '04 May '04 Jun '04 Jul '04 Aug '04 Sep '04 Oct '04 
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TABLE 3-1 PHASE I FIELD QUANTITIES 

Activity/Item QTY Units 

Placement of erosion controls (hay bales and silt fence 2,640 LF 
Clearing trees and shrubs, on-site chipping 22 Acres 
Transport and spreading of wood chips 1,400 CY 
Debris disposal (consolidation of wood and concrete in landfill) 200 CY (estimated) 
Removal of metal debris (recycled off site) 2 Roll-off container 
Removal of 10 LF of transite pipe to Imperial Landfill, Imperial, 1 CY 
Pennsylvania 
Fence removal and relocation on-site 2,280 LF 
Lagoon 2 backfill with processed gravel 15,500 CY 
Lagoon 3 backfill with processed gravel 730 CY (estimated) 
Abandoned/filled existing monitoring wells 16 Each 
Dust monitoring and health and safety controls 10 weeks 
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TABLE 3-2 PHASE II FIELD QUANTITIES 


Activity/Item 

Construction water treatment, including system operation and 
analytical testing 
Perimeter air monitoring - continuous 
Excavation support system along Lagoon 1 (furnished to an 
average depth of 20 feet and removed) 
Excavated, stockpiled, analyzed on-site soils 

Place and compacted on-site soils as backfill 

Stabilized, excavated, and compacted sludge from Lagoon 1 

Stabilized, excavated, and compacted sludge from Lagoon 5 

Portland cement added to sludge for stabilization 

Gas vent sand layer for landfill (6 inches) 

Installation of passive gas vents 

40 mil geomembrane installed 

Geocomposite drainage layer installed 

Landfill cover soil installed (2 feet thick or more over the 
geocomposite layer)
 
Crushed gravel placed on landfill side slopes
 

Riprap placed on landfill side slopes 

Crushed stone for landfill swales 

Screened gravel for lagoon backfill in the wet 

General fill imported, placed and compacted in Lagoons 1 and 5 

Furnish and install topsoil: off-cap (4 inches thick) 

Furnish and install topsoil: landfill cap (6 inches thick) 

Hydroseed (native area grass) 

Access road installation (~2,300 linear feet) 

QTY Units 

~4,000,000 Gallons 

1 LS 
1,026 SY 

43,274 ton 

41,320 ton 

~60,000 ton 

~21,000 ton 

5,876 ton 

22,270 SY 

5 ea 

26,371 SY 

20,243 SY 

19,613 CY 

2,379 CY 

9,370 ton 

340 CY 

20,589 ton 

74,638 ton 

26,519 SY 

20,773 SY 

41,395 SY 

1 LS 
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TABLE 3-2 PHASE II FIELD QUANTITIES 

Activity/Item QTY Units 

Buffer zone restoration (~2 acres) 1 LS 

Trees planted in buffer zone 85 trees 
Shrubs planted in buffer zone 145 shrubs 
Erosion control blankets placed over landfill hydroseed 7,780 SY 

Boulder perimeter placed on landfill 1,500 LF 

Remove and dispose of transite pipe to Waste Management 737 LF 
facility in Turnkey, New Hampshire 
Installed 3 new groundwater water monitoring wells 42 LF 

Installed 3 gas probes 30 LF 

Modification to Lagoon 4 river berm 1,000 SY 
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TABLE 3-3  SUMMARY OF DESIGN CHANGES AND
KEY FIELD CHANGES

Specification Change Description

Backfill density in Lagoon 2
(Phase I)

A design change was implemented to allow the initial 2 6-inch lifts of backfill
to meet 90% maximum density (down from 95%) since the subgrade was
not previously compacted. The less compact subgrade made it difficult to
achieve the 95% requirement applied to the remaining 18 lifts.

Confirmation of strength
testing for stabilized sludge
(Phase II)

Due to the non-cohesive state of many of the bench scale test samples,
additional testing requirement was added to support the unconfined
compressive strength testing requirement. The direct shear test was added.
Additionally, the UC requirement was adjusted to allow immediate
placement; from 10 psi in 3 days, to 4 psi in 1 day.

Geomembrane
transmissivity

The transmissivity was slightly lower than specified for a portion of the
geocomposite drainage layer material delivered to the site.  The material
was approved for use as documented in Design Change No. 2.  The Design
Change concluded that using the geocomposite in question would not
compromise the stability of the landfill.

On-site Excavated Soil
Reuse

Four risk assessments were conducted on 4 sets of excavated soil data.
The risk assessments were conducted to demonstrate that the soil
excavated from around the lagoons could be reused on site as backfill since
the estimated risks and hazards were within EPA criteria.

Eastern landfill slope toe and
gas cut-off trench

Because sludge in Lagoon 3 extended further to the east than expected,
several changes were made to the landfill edge detail and gas cut-off trench
to cover the sludge and minimize the encroachment of the landfill on the
location of the proposed WWTP.  Instead of using a second sheet of
geomembrane to act as a gas migration barrier, the geomembrane was
extended as a single sheet.  In addition, a stone drain with perforated pipe
was placed along the slope toe in lieu of a grass-lined swale.  Surface water
drainage was accomplished in a smaller area by using the stone drain.

Liner extension along the
southeastern toe

Because the sludge in Lagoon 3 extended further to the south than
expected, the geomembrane was extended at the southeast corner of the
landfill as documented on the Record Drawings.

Culvert No. 2
The placement of culvert No. 2 was redirected to run underneath the access
ramp to discharge to the side swale along the landfill.  The redirected flow
was less likely to interfere with the construction of the access ramp and
future use of the road and parking area.

Boulder perimeter
The size and spacing of the boulder perimeter was changed from 6 inch
spacing and 3 feet diameter to a 1½  foot spacing and a 2½ foot height
requirement.  The change was an aesthetic improvement, matching an
existing boulder barrier at the site s entrance.

Tree replacement in riparian
buffer zone

Red Maple was planted along the buffer zone in lieu of the Cottonwood and
Slippery Elm species called for.  The area stock of Red Maple was more
hardy than the other species (larger diameter trees were available).  As
specified, Box Elder species were planted along with the Red Maples.

Note: field changes are documented on the as-built drawings provided as Appendix B.
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Debris located across the site were removed and consolidated in the landfill area.  Debris items
including wood, concrete and other miscellaneous items left behind by others were placed in the
landfill.  Metal debris were recycled off-site.  Several drums (4) were also consolidated after
analyses of the drum contents indicated they were non-hazardous.  One portion of pipe suspected
of containing asbestos was removed from the site for disposal at an asbestos landfill (see
Appendix J for a copy of the shipping record).

Former groundwater monitoring wells were decommissioned using a tremie grouting approach.
Each well casing was removed to a depth of 3 feet or greater below the ground surface, and
backfilled with bentonite/cement grout and fill from the site.  A list of abandoned monitoring
wells are:  PZ3B-02A, -B, and –C; PZ4-14A; PZ4-14B; MW-109U; MW-L-13; MW-114U;
MW-L-15; MW-L-12; MW-L-2; MW-L-1; MW-L-5; MW-L-6; MW-L-3; PZ1-02; AND PZ5-
10.  One well, MW-L-5, was not located but is presumed to be abandoned since it was located
within the limits of Lagoon 1, which was excavated during Phase II activities.

The site preparation work included backfilling of Lagoon 2 (formerly a depressed area about 6 to
10 feet below ground surface) for Phase II equipment staging.  The backfill type, placement, and
grades were coordinated with the Town’s treatment plant design engineering firm in order to
ensure that these materials and their placement were suitable for later use by the Town.  Prior to
the EPA site preparation activities, Lagoon 2 was cleared of trees and brush and graded by the
Town’s contractor.  In addition, wick drains were installed by the Town to induce settlement.  As
part of the RA, a protective fill layer was placed across the lagoon’s surface to further aid in
subgrade consolidation in preparation for future construction of a wastewater treatment plant.

During site preparation, backfill meeting specified criteria was placed in 6 inch lifts and
compacted to 95% of the maximum density.  A total of 15,960 cubic yards of fill were placed in
Lagoon 2.  During backfill placement, 3 settlement measuring devices (monuments) placed by
the Town were extended to the new grades.  The elevations of the settlement monuments were
monitored by the Town’s engineering consultant, Forcier Aldrich & Associates.

A portion of Lagoon 3 was also graded and backfilled to prepare an area available for sludge
processing as needed during Phase II activities.  The area was prepared by clearing brush and
debris, grading and compacting the subsurface, and adding sand borrow to raise the elevation and
to provide a dense working surface.  An earthen berm was placed around the area for future soil
stockpile control.

A fence that existed around the lagoons was dismantled.  New fence posts were placed along the
perimeter of the site (excluding the boundary along the river).  The dismantled chain link fence
fabric was then recycled by reattaching the fabric against the new posts to construct a new
perimeter fence.  A gate was installed at the site entrance for project security.

Some additional site preparation activities were accomplished by the Phase II RA contractor.
Phase II site preparation and erosion control work are shown on Sheets C-4 and C-5 of Appendix
B. These activities included the preparation of the landfill subsurface, installation of on-site truck
scales, and the installation of sheet piles (excavation support system).  The sheet piles were
placed along the access road, between the road and lagoon 1 to support the excavation of
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materials from the Lagoon 1 limits.  The sheet piles were placed approximately 400 feet along
the road to an average depth of about 20 feet.

3.2  Sludge Stabilization and Excavation

The team of NL Construction of Ludlow, Massachusetts and Maxymillian Technologies [MT] of
Pittsfield, Massachusetts performed the Phase II RA.  Phase II of the RA commenced with
sludge remediation.  Stabilization was necessary to prepare the lagoon sludge for consolidation
and compaction in the landfill.  The goal of the sludge stabilization was to increase the shear
strength (meet unconfined compressive strength of 10 psi within 3 days) such that standard
construction equipment could place and compact the sludge within a relatively short period of
time to create the on-site, lagoon waste area landfill.  The Phase II RA contractor chose to mix
cement with the sludge in-place (in-situ).  This method was first demonstrated in a bench-scale
test, then further demonstrated during a full scale run (shakedown test, including one for each of
the two lagoon areas), prior to full operations.  The sludge stabilization and excavation generally
proceeded as follows:

Bench scale testing was conducted to verify mixing ratio and procedure;
Full scale shakedown demonstrations were conducted for both Lagoon 1 and 5 to verify the
cement mix ratio and observe curing behavior;
Cover soils and berms were removed to allow access to the sludge limits; and
Sludge was stabilized and excavated from Lagoons 1 and 5 and placed in the landfill.

The following subsections describe the details of the sludge stabilization process.

3.2.1  Bench Scale Testing

The Phase II RA contractor conducted bench scale testing (beyond that performed during the FS)
to more accurately simulate the in-situ stabilization, followed by excavation, placement and
compaction of the sludge.  The RA contractor’s bench scale test indicated that mixing the sludge
with cement improved the strength and density of the material and would potentially meet the
required sludge strength criteria of 10 psi in 3 days.  The ratios of cement were then applied in
the full scale shakedown demonstration.  Samples of Lagoon 1 sludge were collected and
combined to create a composite sample for the bench scale laboratory testing.   Test specimens
were prepared in testing cylinders using 8, 10, 12 and 14 percent by weight type I Portland
cement.  The samples were tested for unconfined compressive strength using ASTM D 1633
after 3, 7, 14 and 28 days of curing time at a certified geotechnical laboratory.

The sample material was then removed from the test cylinders, broken apart, and recompacted in
the test cylinders to create a new sample and tested again within one day using D1633 to
simulate conditions expected after the stabilized sludge was excavated and placed in the landfill.
Based on the results of the bench scale test, the RA contractor selected ratios of 8, 10, 12 and 14
percent by wet weight Type II Portland cement for testing during the shakedown test.
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3.2.2  Sludge Stabilization Shakedown Test

The Lagoon 1 shakedown test was performed between April 15 and 30, 2004 to evaluate the RA
contractor-selected means and methods for stabilizing the sludge materials and to develop the
best cement to sludge ratio to meet the required sludge strength criteria.  The Lagoon 5 test was
conducted on June 16 and 17, 2004.  The shakedown test was conducted as follows:

1) Layout a grid for mixing (cells);
2) Transport the cement to the site in dry form using trucks equipped with a cement blower;
3) Dig a test pit to determine the depth of the sludge in each cell;
4) Apply the cement to the surface of each cell using vented hood equipped with dust filters

to minimize the generation of dust;
5) Perform initial mixing of reagent using an excavator bucket or rake attachment;
6) Mix reagent and sludge to full depth using an excavator-mounted, power mixing

attachment;
7) Apply a layer of odor control foam on surface of mixing cell, as needed;
8) Allow the sludge/cement mixture to cure in place;
9) Excavate stabilized sludge from each test cell and place in landfill; and
10) Compact in lifts and collect samples for compressive strength and density tests.

The cement to sludge ratio was calculated and controlled using the following procedure:

1) The in-place unit weight of the sludge was estimated and used to calculate the mass of the
sludge in the mixing cell;

2) A known mass of cement, usually one transporter truckload, was applied to a known area
(each hood was about 20 feet by 25 feet); and

3) Depending on the thickness of the sludge in the mixing cell, the length of the mixing cell
was adjusted such that the mass of cement applied would produce a stabilized mixture
with the required percentage of cement as determined by the shakedown test.

For Lagoon 1, the cement ratios used were 8%, 10%, 12% and 14%.  A total of 25 cells were
mixed during the Lagoon 1 shakedown test.  Four of the mixing cells with four different cement
ratios were used to demonstrate conformance with the performance criteria.

The initial attempts to mix the reagent were not successful in producing a homogeneous product.
Although the water content of the sludge was high (more than 2 times the mass of dried sludge)
the water was not apparently available to hydrate the cement.  The resulting material consisted of
clods of unstabilized sludge with a coating of cement.  In addition, the stiff consistency of the
dry sludge/cement mixture prevented the full penetration of the hydraulic mixing attachment.
Surface water from Lagoons 1 and 5 was added to the sludge in order to hydrate the cement and
improve the consistency of the material to allow in-situ mixing.  The amount of water added was
determined on a cell by cell basis and appeared to vary depending on the initial water content of
the sludge and the amount of surface and groundwater present in the mixing cell.  Enough water
was applied to hydrate the cement and improve the consistency of the sludge.
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The stabilized sludge was excavated after seven days of in-situ curing and transported to the
landfill for compaction and to perform the shakedown laboratory testing.  The excavated material
(approximately 25 cubic yards from each cell) was placed in three 12-inch lifts, which were each
compacted with a 10-ton smooth drum compactor. Each portion of placed and compacted
material measured approximately 20 ft. long, 10 ft. wide, and 36 inches high. Samples were
collected from each mixing cell and tested to determine the maximum dry density and optimum
water content by ASTM D 698.  The in place density of the placed sludge was measured using a
nuclear density gauge to determine percent compaction.  Samples were collected for unconfined
compression testing at a geotechnical laboratory by pushing Shelby tubes into the compacted
lifts.  The shakedown test results are presented in the Shakedown Summary Report dated May
12, 2004 in Appendix G.

The shakedown test demonstrated that Portland cement improved the unconfined compressive
strength of the sludge at ratios of 10% and greater to allow placement and compaction of the
material in a stable mass (met the 10 psi criteria).  The sludge mixed with 8% cement had low
strength and appeared too soft to support construction equipment.

The performance criteria for the stabilized sludge were revised in Design Change No. 1 to
account for the high water content but sometimes non-cohesive behavior of the stabilized sludge.
In some cases the high water content prevented compaction of the sludge to a minimum of 90%
of the maximum dry density.  The sometimes non-cohesive behavior of the stabilized sludge
prevented the collection of a test specimen that could be tested for unconfined compressive
strength, even though the material clearly had sufficient shear strength to be placed and
compacted.  Details regarding the Design Change, the performance criteria and the testing results
are provided in Section 5.6 of this report.

A ratio of 10% was used for Lagoon 1, and 12% was used for Lagoon 5.  The reason for the
higher cement percentage was attributed to slightly different engineering properties of the sludge
and the larger amount of surface and groundwater in Lagoon 5.

3.2.3  Lagoon Sludge Stabilization

Stabilization was generally conducted in a similar manner as in the shakedown demonstrations.
Cement was added and mixed using a customized vented, metal hood (to minimize dust), an
excavator, and an excavator equipped with a power mixer (“Allu” Power Mixer).  Water was
applied during mixing along with continuous air monitoring.  Cement was delivered via tanker
truck and pumped through the hood to the surface of the sludge.

Since the cement volume placed at each cell was identical, and the only way to control the
percent of reagent used was to vary the cell size (i.e., cement needed to be applied over a larger
area where it was determined that the sludge was thinner) test pits were advanced in each area to
determine the actual depth of sludge prior to stabilization.  On average, the bottom gravel layer
(vertical limit) within Lagoon 1 was between 9 and 10 feet below the surface of the sludge, and 4
to 5 feet below the surface in Lagoon 5. Stabilization was tracked using a numbered grid system
(cells).  A figure of the cell layout is provided with the stabilization conformance testing in
Appendix G.  A total of 250 cells were marked out.
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Each cell was initially mixed with the excavator bucket in order to facilitate cement mixing to
the bottom of each cell.  Water was introduced as needed to hydrate the cement and improve the
consistency of the sludge.  The excavator mounted power mixer was then used to complete the
mixing and produce a well-blended material.  Mixing was determined to be complete once
clumping of cement was no longer visible and a uniform color and consistency appeared within
the mixing cell.

Several cement tanks were staged on-site each day and rotated out as they were emptied.  The
cell locations were staggered in order to provide the curing time and strength gain required to
allow the excavators and other equipment to travel across the mixed cells.

3.2.4  Soil Excavation

Uncontaminated soil materials were present on top of the sludge in Lagoon 1 and a portion of the
sludge in Lagoon 5.  The sludge in Lagoon 1 was historically capped with a layer of clay ranging
in thickness between 1 and 3 feet.  It was determined that it was not possible to selectively
remove the clay cover prior to stabilization because it was difficult to reach and separate from
the sludge.  It also had a low shear strength so it would not likely support equipment without
stabilization. Therefore, most of the clay cover was stabilized with the sludge.

Granular soils associated with the berms were known to be present on top of the sludge around
the edges of Lagoons 1 and 5.   Excavation of these un-impacted berm soils proceeded in
conjunction with the shakedown test and full-scale stabilization.  The berm soil and soils
overlying the sludge were carefully excavated to approximately 2-inches above the surface of the
sludge.  Care was taken to prevent any sludge or visually stained soil from being excavated with
the overlying material.
The berm soils and cover soils excavated from Lagoons 1 and 5 were stockpiled on-site for
possible reuse on site as backfill.  The soils were stockpiled mainly within the footprint of the
landfill, or in the partially-backfilled Lagoon 1 area as available space in the landfill became
occupied by stabilized sludge.  Samples of the excavated berm soil were collected and analyzed
in a laboratory for contaminants of concern.  Many of the samples taken exceeded the clean up
criteria for arsenic, chromium, benzo(a)pyrene, and benzo(a)anthracene.  Therefore, a site-
specific risk assessment was performed for each stockpile to confirm that the soils could be
reused as backfill.  In all cases, the conclusions of the site-specific risk assessment were that the
soils exhibited risks below EPA thresholds and could be use as backfill.  Details regarding the
analytical testing results and risk assessment are provided in Section 5.4 of this report.

In order to track stockpiled soil for sampling, assessment, and reuse, several windrows of
stockpiles were managed (recorded as windrows [WR] numbers 1 to 9).  Windrows consisted of
several stockpiles placed adjacent and against other stockpiles to save space.  Each of the first 6
windrows contained 5 stockpiles consisting of approximately 1,000 tons of soil each, for a total
of approximately 5,000 tons in each windrow.  Windrows numbered 7, 8, and 9 contained
approximately 1,000, 3,000, and 1,000 tons respectively.   All windrows were reused as backfill
and, as recorded by weight scales, a total of approximately 41,000 tons of excavated soil were
managed for reuse.
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3.2.5  Air Monitoring and Control During Stabilization

Continuous perimeter monitoring for VOCs, H2S and particulates was conducted each day from
up to 60-minutes before intrusive activities began each morning and up to 30-minutes after
mixing was completed in the evening.  As per the project specifications, monitoring was
conducted at different locations of the site depending on the changing wind direction (one
upwind and three downwind).

The use of cement for stabilization (reacts to suppress hydrogen sulfide), water, and suppressing
foam were used to control odors, particularly from hydrogen sulfide, and dust.  Odor control
foam was applied to the surface of stabilized cells in order to minimize air emissions while the
stabilized mixture was curing.  See also Section 3.9.

3.2.6  Construction Water Handling

As stabilization progressed, ponded water from within Lagoon 1 was pumped to each cell for
mixing.  Excess water within the lagoon was pumped to Lagoon 5 for temporary storage and
later treatment though the on-site treatment system.

During excavation of stabilized sludge, construction water and surface water were continually
pumped from a sump and treated by the on-site water treatment system and discharged to the
Hoosic River.  The water treatment system consisted of a settling tank, a 1,000,000 gallon
settling basin lined with geomembrane, two 3,000-pound sand media filters, a bank of bag
particulate filters, and two 5,000-pound granular activated carbon vessels.  The system effluent
was directed to a 10 foot length of 4-inch diameter perforated PVC pipe, which was staked
within the Hoosic River as the discharge point.  Concerns regarding erosion were alleviated
because the water was discharged at the surface of the River and not on the riverbank.  A pilot
test was conducted prior to discharging treated water to demonstrate that the treatment system
was effective.

Water was discharged to the river at a maximum rate of 400 gallons per minute.  A total of over
4 million gallons of water were treated during sludge excavation.

Details of the treatment system water sampling procedures and analytical results are presented in
Section 5.5.

3.3  Stabilized Sludge Consolidation

The stabilized sludge was excavated and placed in the landfill between May 10, 2004 and July
12, 2004.  Excavation was performed in parallel with stabilization when possible to accelerate
the schedule.  The excavated material was placed in all-terrain dump trucks, weighed using on-
site scales, and dumped in the landfill.  A total of 81,139 tons of stabilized sludge was excavated
and transported to the on-site lagoon waste area landfill for consolidation and capping.  The
actual limit and depth of the excavation is shown on Sheet C-6 and the final surface of the
stabilized sludge placement in the landfill is shown on Sheet C-8 in Appendix B.
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Within the landfill, the stabilized material was spread in 12-inch lifts with a bulldozer and
compacted with a 10-ton vibratory roller.  Once compacted, the material was allowed to cure for
several days as additional material was placed and compacted in other areas of the landfill.
Quality control testing was performed on the stabilized materials to check proper compaction
and shear strength as required by the Technical Specifications.  Details of the quality control
testing are provided in Section 4.6 of this report.

Some of the overlying soils and berm soils adjacent to the sludge contained excessive amounts of
debris (1,900 tons) or appeared to be mixed with sludge and debris (8,200 tons).  These impacted
soils were also excavated and placed in the landfill.  The impacted soils were granular in nature
and did not require stabilization to improve strength.  Debris was also encountered at the
northeast corner of Lagoon 1 and the southern berm between Lagoon 1 and the Hoosic River.
The debris consisted of lumber, stumps, leather strips, ash and cinders.  These materials were
excavated and placed directly in the landfill where they were spread in lifts and compacted.

Air emissions were controlled during excavation using water mists to control dust and the
application of odor control foam to the exposed excavation sidewalls as needed.  See also
Section 3.9.

Groundwater and surface water entering the excavation were treated via the on-site water
treatment system and then discharged to the River.

3.4  Landfill Cap Construction

Upon placement and grading of the stabilized sludge, the cover system was constructed to
permanently cap the stabilized sludge, control runoff and avoid sludge contact with precipitation,
withstand a river flood event (riprap armoring), and control migration of potential landfill gas.
Key cover system components included:

• Gas vent sand/foundation layer (6 inch lift over the stabilized sludge);
• Geomembrane (40-mil linear low density polyethylene [LLDPE]);
• Geocomposite drainage layer (tri planar drainage net, dual geotextile);
• Crushed gravel and riprap;
• Vegetative support layer (24 inch layer); and
• Topsoil (6-inches) and hydroseed.

For the portion of the landfill that faces north and east, the side slopes were constructed with the
vegetative support layer and topsoil.  For the portion that faces south and west (towards the
river), crushed stone and riprap were placed to provide flood protection.  A typical cross section
of the cover system materials is shown on Sheet C-14.  The constructed geomembrane liner is
shown on Sheet C-8A and the final landfill cap surface is shown on Sheet C-9 in Appendix B.

Grass-lined and stone-lined drainages swales and slope-toe drains were constructed as part of the
cover system.  These components were constructed to control and direct stormwater flow away
from the landfill.  The constructed stormwater controls are shown on Sheet C-10 in Appendix B.
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Typical construction practices were utilized to construct the landfill cover system, including low-
ground pressure heavy equipment for placing and spreading the earthen material layers.
Professional liner installation crews were used to place and weld the geomembrane liner and
stitch the geocomposite drainage layer.

During construction activities, to address field conditions and good construction practices,
several field changes were implemented specific to the landfill cap (See Table 3-3).

3.5  Post Excavation Backfill

Backfill (also referred to as general fill) was placed within the excavations of Lagoons 1 and 5
upon removal of stabilized sludge.  Final grades in the backfilled areas are shown on Sheet C-9
in Appendix B.  The key objectives of backfill placement were to:

• Maintain a level surface at the site and provide a surface at an elevation greater than the
groundwater table;

• Prevent groundwater flow into the excavations during stabilized sludge removal;
• Provide positive drainage from the southeastern portion of the site towards the

northwestern corner (downstream direction of river; and away from the location of the
future wastewater treatment plant); and

• Provide flood capture and relief for periods of overbank flow (high river water).

A combination of materials were used to provide backfill at the site, including imported general
fill, imported screened gravel, imported topsoil, and soil excavated from the site and reused (on-
site soils).

Screened gravel was used in areas at and below the water table due to its dense, free-draining
properties which allowed placement of the material without major dewatering and compaction
efforts.  Imported general fill and excavated on-site soil were then used over the screened gravel
to meet the established grades, with topsoil placed over the general fill to allow seeding and
planting.  Backfill at the site was provided and placed in accordance with the project
specifications as discussed in Section 5.7.

On-site Soil Reuse. On-site excavated soil was also used as general fill.  Sources of the on-site
soil included lagoon berms and access roads that existed prior to remediation activities.
Stockpiles of on-site soil were sampled and analyzed in accordance with the Technical
Specifications.  After the site-specific human health risk assessment confirmed that the soils
were below EPA risk thresholds, the soils were used as backfill (see Section 5.4 for a description
of the risk assessment process for the reuse of on-site soil as backfill).  On-site soil was placed in
accordance with project specifications (as general fill) and covered with two feet of imported
general fill and topsoil
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3.6  Site Restoration Activities

Several construction activities were conducted as part of site restoration upon completion of the
landfill cap and backfilling of the lagoons.  Final site surface features and grades are shown on
Sheet C-12 in Appendix B.  Along with the demobilization of equipment and materials, key
activities included:

• Topsoil and seed placed within the footprint of the former Lagoons 1 and 5, and along the
berm separating these lagoons and the river;

• Riparian buffer zone planting along the river berm;
• Establishment of site access road to and around the landfill;
• Placement of gates and fencing; and
• Modification to the downstream river berm for flood control.

Topsoil and hydroseed were placed across the backfilled lagoons, the river berm, and other
disturbed areas in accordance with the project specifications.  The hydroseed placed in most
areas include typical native seed mixtures with mulch to support proper seed growth.

Within the designated riparian buffer zone planting area (approximately 2 acres along the river
berm), a New England Conservation/Wildlife seed mixture was placed to support native wildlife
typical of riparian areas.  In addition, within the riparian buffer zone area, native shrubs and trees
were planted: 30 Box Elder trees; 25 Red Oak trees; 30 White Pine trees; and 45 Shadblow, 55
Black Chokeberry, and 45 American Witch hazel shrubs.  These included 10 trees and 10 shrubs
in addition to those shown on the design drawings.  The constructed limit of the buffer zone
restoration area is shown on Sheet C-11 in Appendix B.

The access road entrance to the site was graded and compacted using road gravel.  An operation
and maintenance staging area was also constructed at the start of the landfill perimeter access
road.  Using general fill, crushed gravel, and road gravel, a perimeter access road along the
landfill edge was created to support maintenance activities at the site.  Gates to these roads were
constructed and fencing and a boulder barrier were placed around the landfill perimeter.

An additional component of the RA included a modification to the northern area of the river
berm for flood support (refer to Section 2.2.1).  The berm modification is shown on Sheets C-10
and C-12 in Appendix B.  Approximately 125 linear feet of the berm was removed to an
elevation of 500 feet in order to provide drainage of the site during periods of high water (over
topping of the river bank) [see Figure 2-1].  This area acts as an outlet during site flooding, and
was modified with riprap placed over a geotextile layer.

3.7  Monitoring Wells and Gas Probes

Newly installed groundwater monitoring wells were located at the site to support future
monitoring efforts for the landfill.  Three new wells (MW-201, -202, and -203) were constructed
in accordance with project specifications as shown on the as-built drawings (see Sheet C-12 in
Appendix B).  The construction logs for the wells are shown in Appendix I.
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For monitoring landfill gas migration towards the north, three (3) gas probes were installed as
shown on the as-built drawings (see Sheet C-12 in Appendix B).  These probes were placed
outside of the landfill and beyond the liner extension along the northern border.  The probes are
equipped with monitoring points to allow for the collection of gas samples.

3.8  Asbestos Removal

During the excavation of on-site soils, several portions of transite pipe (historically used for
tannery discharge to the lagoons) were removed from the berms around Lagoons 1 and 5.  Some
of these pipes were observed to be transite pipes that typically contain asbestos fibers.  Transite
pipes were removed during both Phases of work.  Approximately 10 linear feet of pipe were
removed during Phase I and 737 linear feet were removed during Phase II activities.  Excavated
pipe was wrapped in plastic prior to removal from the ground.  Then, the wrapped pipe lengths
were placed in a roll-off container for off-site disposal at an approved disposal facility.  The
shipping records for the pipe disposal are located in Appendix J.

3.9  Perimeter Air Monitoring and Worker Health and Safety

During all phases of work, a perimeter air monitoring program was provided to monitor for the
presence of contaminants in the air along the limits of the site.  For Phase I activities, dust was
continuously monitored.  During Phase II activities, upwind and downwind air space was
monitored for dust, hydrogen sulfide, and VOCs on a continuous basis using 4 monitoring
stations and additional portable stations within work areas.  Site action levels were
predetermined during the remedial design to be protective of workers and nearby residents.

Perimeter air monitors and personal air monitors were equipped with alarms to notify site
workers when dust, hydrogen sulfide, and VOC emissions were above site action levels.  When
site alarms sounded, countermeasures such as ceasing site operations until levels subsided,
applying foam and water to suppress odors, and/or upgrading to a higher level of personal
protective equipment (i.e, full-face respirator with supplied oxygen), were immediately
implemented.  As a result, there were no incidences of impacts to workers and minimal detection
of odors by residents.   Data collected as part of the air monitoring program are provided in
Appendix E.

The Action Limit for particulate matter was equal to a downwind monitor reading 54 µg/m3

greater than the upwind monitor.  Some exceedances of the Action Limit occurred.  Cement off-
loading to the vented hoods caused particulate exceedances on nine days ranging in time from 30
to 250 minutes.  Water was used to suppress dust on all occasions.  On three occasions, small
releases of cement from the cement hood led to the exceedances, and at these times, work was
halted until corrections were made.  Other activities that led to particulate exceedances include
heavy vehicle traffic (including large dump trucks), excavation, grading activities and
hydroseeding conducted immediately adjacent to the monitoring equipment.  Such occurrences
happened on 15 work days and spanned over time periods ranging from 30 to 150 minutes.  Dust
suppression methods were applied when needed.  On six days, high humidity led to particulate
exceedances that lasted up to 120 minutes.
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Exceedances of the VOC monitoring Action Limit occurred when the 15 minute time weighted
average (TWA) was greater than 5 ppm.  Vehicles idling near air monitors caused exceedances
for a short period on two days.  Efforts were made to limit idling after these incidences.  In early
July, grading and dumping activities produced three 15 minute exceedances.  VOC exceedances
were attributed to high humidity on three days over the course of work, with these exceedances
ranging from 15 to 120 minutes in the early morning hours.

An exceedance of the Action Limit for H2S was defined as a one hour TWA greater than 0.1
ppm.  There were no exceedances for H2S during the remedial activities.

As part of the health and safety program for the workers, a majority of the sludge stabilization
work was performed in OSHA Level C personal protective equipment (PPE) - full face
respirators, especially the laborers in and around the lagoons during mixing and excavation
operations.  In addition, the cabs of the heavy equipment conducting the mixing were equipped
with supplied oxygen, thus the equipment operators were generally performing work in Level B
PPE.

Also as part of the health and safety program, the contractors provided a full-time health and
safety officer (for all work).  A site specific health and safety plan was provided and
implemented for each phase of work.  The program included routine monitoring of workers,
continuous maintenance of safe working conditions, and daily and weekly safety briefings for all
workers.
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Figure 3-2 Site Remediation in progress
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Figure 3-3  Completed Site Remediation
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4.0 CHRONOLOGY OF EVENTS

The following table summarizes the site regulatory history:

TABLE 4-1.  SUMMARY OF SITE CHRONOLOGY
Date/Year Activity

12/30/1981 Pownal Tannery applies for a permit to construct and operate a lined landfill.

01/21/1982 The Vermont Agency of Natural Resources (VT ANR) determined that the sludge in the lagoons should
not be regulated as hazardous waste.

06/09/1982 A disposal facility certification was issued to permit construction and operation of a lined landfill.

1985 The VT ANR issued a letter to the Pownal Tannery alleging deficiencies and maintenance problems at
the site.

1987 Two thirds of the landfill was closed and covered by the Pownal Tanning Company.

04/06/1988 The Vermont Agency of Environmental Conservation issued an Administrative Order to Pownal Tannery
requiring odor control, excavation of sludge from Lagoon 2, preparation of a cleanup plan for Lagoons 4
and 5, further testing of groundwater, and a complete risk assessment.

1993 A time-critical removal action was conducted by EPA to remove compressed gas cylinders, asbestos-
containing materials, and various containers of hazardous materials.

1995 The hazard Ranking System Package was completed as part of the CERCLA site listing process.

09/29/1998 The site was proposed for the National Priorities List (NPL).

01/11/1999 The site was added to the NPL.

08/1999 The Town of Pownal was awarded a Superfund Redevelopment Initiative Grant from EPA to study
reuse options for the site after remediation is complete.

1999 to 2001 EPA conducted a non-time critical removal action (NTCRA) to decontaminate and demolish the tannery
buildings, remove contaminated soils along the Hoosic River, and permanently cap the Dean Road
landfill.

02/2001 The Town completed the reuse study.  The plan includes construction of a sewage treatment plant, a
skating rink, recreational open areas and nature trails through the Lagoon Area.

09/30/2002 EPA Record of Decision completed indicating plans for excavation and capping of Lagoons 1, 3 and 5.

11/2003 Remedial design completed.

11/30/2003 Phase I site preparation activities completed.

09/30/2004 Phase II site lagoon area remediation completed.
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5.0 PERFORMANCE STANDARDS AND CONSTRUCTION QUALITY CONTROL

The following sections describe the methods and approaches applied during the construction
phases to meet project quality objectives.

5.1  Overview of Performance Standards

The performance standards for the project are defined by the Remedial Action Objectives (RAO)
and soil clean up criteria presented in the ROD.  Table 5-1 summarizes the RAOs and the action
taken as part of the RA to meet the RAOs.

In addition to the RAOs, component-specific performance standards were developed as part of
the design to meet Applicable and Relevant and Appropriate Requirements (ARARs).  The RA
was designed to meet the ARARs identified in the ROD.  A full discussion of ARARs is
presented in the Basis of Design Report.  The ARARs and the associated performance standards
are summarized in Table 5-2.

5.2  Overview of Construction Quality Procedures

A number of quality procedures were used to monitor, evaluate and document the quality of
construction work and materials, and check the remedial action was constructed per the intent of
the RAOs and the design.  The following documents were developed and provided as part of the
Technical Specifications:

CQA Plan – A Construction Quality Assurance Plan (CQA Plan) was prepared and used during
construction to define the roles and responsibilities of parties involved in the construction of the
remedy.

Field Sampling Plan – A Field Sampling Plan (FSP) was prepared and followed to provide soil
and water sampling procedures and guidelines to obtain the analytical data required to complete
the RA.

QAPP – A Quality Assurance Project Plan was prepared and followed to provide quality control
procedures and guidelines to produce analytical data of acceptable quality for soil and water
samples.

Construction quality control (QC) and assurance (QA) procedures include standard practices
involving observations of work, review of plans and material data, field measurements and
verifications, and laboratory testing.  For purposes of meeting the project requirements, the RA
subcontractor conducted quality control of work, M&E and TRC provided CQA.  Summaries of
QC and QA procedures are provided in the following sections, with documentation of results
provided in appropriate tables and appendices.
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TABLE 5-1.  SUMMARY OF REMEDIAL ACTION OBJECTIVES

Remedial Action Objective (RAO) Remedial Action to Meet RAO

Prevent direct contact with, ingestion of, and
inhalation of contaminants in lagoon soil and sludge

All sludge, and visibly impacted soil were excavated
to the physical limitations and placed under landfill
cap.

Prevent direct contact with and ingestion of
contaminated sediment in the Hoosic River

All sludge, and visibly impacted soil were excavated
to the physical limitations and placed under landfill
cap.  The landfill cap was designed to resist erosion
from flooding that could have caused redistribution
of impacted media to the River, possibly
contaminating sediment.

Prevent continued ecological impacts from the
release of contaminants in the lagoons into the
Hoosic River and associated wetlands

All sludge, and visibly impacted soil were excavated
to the physical limitations and placed under landfill
cap.  The landfill cap was designed to resist erosion
from flooding that could have caused redistribution
of impacted media to the River.

Prevent the further release of lagoon contaminants
into the groundwater, surface water, and sediments

All sludge, and visibly impacted soil were excavated
to the physical limitations and placed under landfill
cap.  The landfill cap was designed to resist erosion
from flooding that could have caused redistribution
of impacted media to the River.  The excavated
sludge is now above water table and under the
impermeable cap.

Prevent the discharge of the groundwater beneath
the lagoons to the Hoosic River

The excavated sludge is now above water table.

Provide long-term monitoring of groundwater and
river sediments

A long term monitoring plan has been developed for
the site.  The plan will be implemented by the
VTDEC.
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TABLE 5-2.  SUMMARY OF ARAR-RELATED PERFORMANCE STANDARDS

ARAR and the Affected RA
Component

Performance Standard Performance Evaluation

Vermont Solid Waste Rules
- Landfill

Control landfill gas.
Control storm water run on and
runoff.
Control ponding of water on
surface.
Minimum cap barrier layer, 24
inches soil with k=10-5 cm/sec.
Minimum slope of 5% on
geomembrane.
Maximum slope of 3H:1V.

Gas vents provided.
Stormwater controls provided.

Surface graded to provide drainage.
Geomembrane provided.

Minimum slope maintained.

Maximum slope not exceeded.
Executive Order 11988,
Floodplain Management
Guideline
- Lagoon berms
- Landfill

Avoid long and short term
adverse impacts associated with
occupancy and modification of
floodplains.

Berm lowered at downstream end of
Lagoon Area to facilitate floodwater
conveyance.
River modeling shows no increase in
floodwater elevation.
Landfill placed as far away from river
channel as possible.
Landfill cap designed to resist
erosion.

Vermont Act 250 Land Use
Permit
- All on-site components
- Off site borrow pits

Permit considers 10 criteria for
evaluating impacts to the local
community and environment.

A Plan for Minimizing Environmental
and Public Impacts was developed
and followed.
The specifications required the use
of soil borrow pits that met the
requirements of Act 250.

Vermont Wetland Rules
- On-site wetlands and buffer
zones.

Protect significant wetlands. No significant wetlands were
impacted.
Wetland and riparian buffer zones
were restored if impacted by
construction.

Vermont General Permit for
Stormwater Runoff From
Construction Sites (NPDES)
- All earth disturbing activities.

Minimize erosion and
sedimentation due to
construction activities.

An Erosion and Sediment Control
Plan was prepared and followed
during construction.

Vermont Water Quality
Standards
- Temporary water treatment
system.

Maintain surface water quality. Discharge criteria were developed
for the temporary water treatment
system with input from the VTDEC.
There were no exceedences of the
criteria.
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5.3  Excavation Confirmation Sampling and Analyses

Following the excavation of stabilized sludge, confirmatory soil samples were collected from the
sidewalls of the excavation for chemical analysis in accordance with the FSP (Sheet C-6 in
Appendix B).  The sampling was conducted at 100 linear foot intervals around the perimeter of
the lagoons.  Samples were not collected on the eastern side of the Lagoon 1 excavation due to
the presence of the sheet pile wall.  Two samples were collected at each location; one grab
sample was collected from approximately two feet below the top of the excavation, and one grab
sample was collected approximately two feet above the bottom of the excavation.

A total of 38 samples were collected from 19 locations and submitted for laboratory analysis.
All soil samples were analyzed for semivolatile organic compounds (SVOCs) using SW-846
method 8270C with both full scan and selective ion monitoring (SIM) approaches, metals using
SW-846 methods 6020A and 7471A, and dioxin/furans using SW-846 method 8290.

5.3.1  Results of Confirmational Sampling

The chemical analyses were performed in accordance with the QAPP.  Copies of the validated
analytical laboratory data are presented in Appendix M.  Table 5-3 summarizes the
concentrations of contaminants that exceeded the PRGs established during the RI/FS.

The RAOs regarding the excavation of contaminated sludge and soil were clarified by the EPA
and VTDEC during the design process.  Both agencies recognized certain physical limitations at
the site that may limit the extent of the excavation.  At a minimum, however, the agencies agreed
that all of the sludge in the lagoons would be removed to the extent practical and consolidated in
the landfill.  The physical limitations included; the gravel layer at the bottom of the lagoons, the
sheet pile excavation support system protecting the railroad right of way, and the lagoon berm
separating Lagoons 1 and 5 from the River.  The increased potential for significant site
disruption due to a flood event, and the loss of riparian habitat and cover were cited as reasons
for not breaching the berm along the River.  It was agreed that confirmatory sidewall soil
samples would be collected when a visual inspection indicated that the sludge was removed, but
that no additional excavation would be required where physical limitations were encountered.  It
was agreed that the analytical data would be used in the development of institutional controls for
the site.

Of the 38 samples, all samples exceeded the arsenic PRG of 1.1 ppm [1.4 to 9.6 ppm].  Several
samples also contained concentrations of benzo(a)pyrene, benzo(a)anthracence, and chromium
above the PRGs.  The range and distribution of these compounds were very similar to site wide
concentrations encountered during the RI and may be considered close to background
concentrations for the site.  The results are also similar to the results for the excavated and reused
on-site soil, for which risk assessments demonstrated no risk to human health based on future use
assumptions (discussed in Section 5.4 below).  Institutional controls are anticipated to be
implemented at the site to address these results.
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TABLE 5-3.  EXCAVATION LIMITS SAMPLE RESULTS

Compound Detected & Clean up Goal/PRG:

Sample ID
Approximate

Sample Elevation Benzo(a)pyrene Benz(a)anthracene Arsenic Chromium
170 ug/kg 1700 ug/kg 1100 ug/kg 733,000 ug/kg

CS-001 508 180 230 4600 J 780,000 J
CS-002 504 1400 1600 9300 J 11,000,000 J
CS-003 508 2400 2900 6500 J 2,000,000 J
CS-004 504 37,000 44,000 7100 J 5,300,000 J
CS-005 506 960 1100 5100 J 1,800,000 J
CS-006 502 430 530 4900 J 1,300,000 J
CS-007 507 250 360 5700 J 1,700,000 J
CS-008 503 1200 1400 5400 J 210,000 J
CS-009 507 630 720 5400 J 1,600,000 J
CS-010 503 530 630 4600 J 150,000 J
CS-011 507 83 120 4100 J 78,000 J
CS-012 502 24 U 120 U 5200 J 12,000 J
CS-013 507 360 480 6700 J 49,000 J
CS-014 503 360 J 450 J 5700 J 150,000 J

CSE-014 503 480 600 5300 J 310,000 J
CS-015 506 350 290 2900 J 48,000
CS-016 502 23 U 120 U 4900 J 9,000

CSE-016 502 24 U 120 U 3900 J 9,400
CS-017 505 72 81 J 2900 J 480,000
CS-018 499 410 380 4200 J 90,000
CS-019 505 200 210 3700 J 32,000
CS-020 497 37 120 U 3400 J 18,000
CS-021 502 66 76 J 3600 J 880,000
CS-022 496 26 U 130 U 2600 J 9,500
CS-023 506 290 270 4000 J 43,000
CS-024 498 92 91 J 3500 J 190,000
CS-025 504 22 U 110 U 3400 J 27,000
CS-026 496 22 U 110 U 1400 J 7,200
CS-027 503 85 93 J 2000 J 680,000
CS-028 496 25 U 120 U 4000 J 10,000
CS-029 501 34 120 U 2600 J 220,000
CS-030 495 24 U 120 U 3100 J 30,000
CS-031 502 1100 1700 2600 J 1,400,000
CS-032 494 5700 5600 4900 J 67,000
CS-033 498 500 J 530 J 9600 J 130,000

CSE-033 498 350 340 4900 J 98,000
CS-034 494 210 210 4200 J 190,000
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TABLE 5-3.  EXCAVATION LIMITS SAMPLE RESULTS

Compound Detected & Clean up Goal/PRG:

Sample ID
Approximate

Sample Elevation Benzo(a)pyrene Benz(a)anthracene Arsenic Chromium
170 ug/kg 1700 ug/kg 1100 ug/kg 733,000 ug/kg

CS-035 498 200 180 7100 J 830,000
CS-036 507 310 200 5200 J 1,000,000
CS-037 497 710 700 5000 J 440,000
CS-038 507 270 250 4600 J 410,000

Datum for sample elevations, NVGD 1929.
U = Not detected at the specified quantitation limit
J = Estimated value
Cleanup goals/PRGs are listed per the Record of Decision, Pownal Tannery Superfund Site, Pownal, Vermont, September 2002.
Exceedances are indicated in bold.
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5.3.2  Data Validation

All data were subjected to a Tier II validation by an independent party using the Region I, EPA-
New England Data Validation Functional Guidelines for Evaluating Environmental Analyses,
December 1996, and the USEPA Contract Laboratory Program National Functional Guidelines
for Chlorinated Dioxin/Furan Data Review, August 2002.   These validation protocols were
modified, as necessary, to include method-specific and QAPP-specific criteria.  Selected data
points were qualified due to quality control nonconformances.  In general, the results of the
validation indicated that the data were valid as reported and usable for decision-making
purposes.  The following limitations apply to the excavation confirmation soil sample data.

• The results for pentachlorophenol cannot be used to achieve project objectives in samples
CS-016 and CS-033 as these results were deemed unusable due to matrix spike recovery
nonconformances;

• The positive result for benzo(a)anthracene in sample CS-033 may be biased low  due to a
matrix spike recovery nonconformance.  This result falls below the cleanup criterion by a
minimal amount; and

• The positive result for chromium in sample CS-001 may be biased high due to a matrix
spike recovery nonconformance.  This result exceeds the cleanup criterion by a minimal
amount.

These limitations did not affect the remedial action since the data was not used to make any
decisions during the project.  The data was collected for future reference and will be used to
develop institutional controls or deed restrictions after the remedial action construction is
complete.  These limitations should be taken into consideration if the data is used in the future.

5.4  Reuse of On-site Excavated Soil

Berm and lagoon cover soils (on-site soils) were excavated from Lagoons 1 and 5 and stockpiled
for possible reuse on site as backfill.  Samples of the excavated on-site soils were collected and
analyzed in accordance with the QAPP for the cleanup criteria.  Soils with concentrations
exceeding the clean up criteria were placed in the landfill or reused as backfill after a site-
specific risk evaluation was performed.  The site specific risk assessment was conducted to
determine if an unacceptable risk would exist if the soils were reused as backfill.

Samples were collected for chemical analysis at a frequency of one composite sample per 1000-
tons of re-used soil, managed in 9 larger stockpiles, called windrows, of up to 5,000 tons each.
The composite samples were prepared using soil from eight separate locations within each 1,000-
ton stockpile.  The soil at each location was collected with a stainless steel spoon at a depth of
12-inches below the surface of the stockpile.  The soil from each location was placed into a
stainless steel bowl, thoroughly mixed and containerized as a composite sample.

All soil samples were analyzed for target compound list (TCL) volatile organic compounds
(VOCs) using SW-846 methods 5035A/8260B, TCL SVOCs using SW-846 method 8270C with
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both full scan and SIM approaches, target analyte list (TAL) metals using SW-846 methods
6020A and 7471A, and dioxin/furans using SW-846 method 8290.  Select soil samples were
analyzed for total chromium only using SW-846 method 6010B and hexavalent chromium using
SW-846 methods 3060A/7199A.  Four ancillary analyses were also performed concurrently with
the hexavalent chromium analyses in order to properly evaluate the data and included pH by
SW-846 method 9045C, oxidation-reduction potential (ORP) by ASTM method D1498, sulfide
by SW-846 method 9030B, and ferrous iron by Standard Method 3500-FeD.

5.4.1  Results of Excavated Soil Samples

Laboratory analysis indicated that all of the soil samples contained one or more contaminants of
concern (COC) that exceeded the cleanup criteria (primarily arsenic, chromium, and
benzo(a)pyrene).  The concentrations of COCs exceeding the cleanup criteria are summarized in
Table 5-4.   Because the concentrations were marginally greater than the cleanup criteria, risk
assessments were used to evaluate whether the soils could be safely used as backfill.  The
validated laboratory data tables are presented in Appendix N.

5.4.2  Data Validation

All data were subjected to a Tier II validation by an independent party using the Region I, EPA-
New England Data Validation Functional Guidelines for Evaluating Environmental Analyses,
December 1996, and the USEPA Contract Laboratory Program National Functional Guidelines
for Chlorinated Dioxin/Furan Data Review, August 2002.   These validation protocols were
modified, as necessary, to include method-specific and QAPP-specific criteria.  Selected data
points were qualified due to quality control nonconformances.  In general, the results of the
validation indicated that the data were valid as reported and usable, and did not impact the risk
assessments.  The following limitations apply to the soil reuse sample data.

• Potential uncertainty exists for the positive result for benzo(a)pyrene in sample SC-025
due to variability exhibited in the associated field duplicate pair.  The actual result could
be higher and above the project action level as exhibited in the associated field duplicate
sample (SCE-025);

• The positive results for chromium in samples SC-029 and SC-031 may be biased high
due to a matrix spike recovery nonconformance.  These results exceed the cleanup
criterion by a minimal amount.  These could be lower and below the cleanup criterion;
and

• The results for antimony cannot be used to achieve project objectives in samples SC-039
and SC-040 as these results were deemed unusable due to matrix spike recovery
nonconformances.

• The data validation issues do not change the results of the risk assessments for the reuse
of the on-site excavated soil.
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TABLE 5-4.  EXCAVATED SOIL REUSE SAMPLES –
PRG EXCEEDANCES

Compound Detected and Clean Up Goal
Sample ID Benzo(a)pyrene Arsenic Chromium

170 ug/kg 1100 ug/kg 733,000 ug/kg
SC-001 607 4300 2,500,000
SC-002 552 5400 2,800,000
SC-003 337 5100 2,000,000
SC-004 287 4600 2,000,000
SC-005 166 8800 1,300,000
SC-006 291 3900 1,800,000

SCE-006 123 4000 1,700,000
SC-007 85.6 4000 1,600,000
SC-008 275 4100 680,000
SC-009 355 J 4500 180,000
SC-010 97.1 J 4600 260,000
SC-011 124 4400 250,000
SC-012 547 4600 850,000
SC-013 449 4800 2,500,000
SC-014 137 5400 1,400,000
SC-015 333 5400 750,000
SC-016 NA   NA 1,900,000
SC-017 NA   NA 2,300,000
SC-018 NA   NA 2,120,000
SC-019 NA   NA 1,410,000

SCE-019 NA   NA 1,740,000
SC-021 NA   NA 1,030,000
SC-022 85 4000 J 640,000 J
SC-023 66 3000 J 330,000 J
SC-024 110 3100 J 280,000 J
SC-025 84 J 3500 J 190,000 J

SCE-025 230 J 3900 J 400,000 J
SC-026 110 3700 J 200,000 J
SC-027 130 4700 J 560,000 J
SC-028 120 2900 J 420,000 J
SC-029 79 3600 J 830,000 J
SC-030 1100 4200 J 350,000 J
SC-031 70 3300 J 960,000 J
SC-032 130 4400 230,000
SC-033 320 3100 170,000
SC-034 110 3100 260,000
SC-035 110 3900 140,000

SCE-035 110 3600 99,000
SC-036 98 3700 160,000
SC-037 240 3600 120,000
SC-038 24 U 3800 520,000 J
SC-039 96 4500 370,000 J
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TABLE 5-4.  EXCAVATED SOIL REUSE SAMPLES –
PRG EXCEEDANCES

Compound Detected and Clean Up Goal
Sample ID Benzo(a)pyrene Arsenic Chromium

170 ug/kg 1100 ug/kg 733,000 ug/kg
SC-040 63 3600 150,000 J

SCE-040 81 3800 120,000 J
SC-041 180 3600 320,000 J

NA = Not applicable; analyzed only for chromium and hexavalent chromium.
U = Not detected at the specified quantitation limit
J = Estimated value
Cleanup goals/PRGs are listed per the Record of Decision, Pownal Tannery Superfund Site, Pownal, Vermont, September 2002.
Exceedances are indicated in bold.
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5.4.3  Risk Assessment and Reuse of Cover Soils

As part of the Feasibility Study conducted prior to the remedial design, risk-based PRGs were
conservatively developed for the soil/sludge, based on a cancer risk of 10-6 and a noncancer
hazard index of 1.  Actual sampling and analysis results of the excavated cover and berm soils
indicated levels of COCs slightly in excess of the PRGs (cleanup criteria) initially developed for
the remedy.

In order to determine whether the stockpiled cover and berm soils may safely remain on-site
(reuse as backfill), supplemental site-specific risk assessments were conducted to determine
whether future exposure to these cover and berm soils would result in an exceedance of the EPA
target risk range.  There were a total of 35 samples collected in order to characterize the soil for
reuse and risk assessment (plus an additional 6 for special metals analyses).  The samples
represented a total of about 41,000 tons of excavated soil.  The risk assessments were conducted
based on the availability of soil for reuse and laboratory sample turn-around time.  Thus, there
were a total of 4 supplemental risk assessments (Appendix L).

In all cases, the risk associated with future exposure to the cover and berm soils did not exceed
the EPA target risk range despite exceeding the PRGs.  Therefore, the stockpiled and tested on-
site soils were reused as backfill in the lagoons.  During placement as backfill, the locations of
these soils were recorded, and all reused on-site soil were overlain by with a minimum of 2 feet
of imported fill and topsoil.  The placement activities were confirmed by field observations.

A summary of the risk assessment results are shown on Table 5-5.  The risk assessment details
(Supplemental Risk Assessment Memoranda and calculation tables) are provided in Appendix L.

5.5  Construction Water Treatment Sampling and Analyses

Prior to use of the construction water treatment system, a pilot test of the system was performed
prior to discharging any on-site construction water.  The pilot test consisted of pumping
approximately 20,000 gallons of water from Lagoon 5 through the treatment system.  The treated
water was temporarily containerized in a fractionation tank pending the results of analytical tests
of the water.  Analytical results indicated that the containerized water was well within the
discharge limits identified in the QAPP.  In addition, toxicity testing on the treated water
indicated no adverse impacts.  Based on the toxicity test, it was determined that the water could
be discharged at the 400 gpm flow rate specified without adverse impacts to the River.  Tables of
validated construction water sample results are presented in Appendix O.
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TABLE 5-5.  SUMMARY OF RISK ASSESSMENT RESULTS FOR ON-SITE
COVER SOIL

Exposure Point
(Represented
Stockpiles)

Date of Risk
Assessment

Memorandum

Carcinogenic Riska Non-Carcinogenic
Riskb

WR#1: Samples SC-
001, -002, -003, -004,
and -005

June 22, 2004 2E-05 3E-01

WR#2: Samples SC-
006, -007, -008, -009,
and -010

June 22, 2004 1E-05 2E-01

WR#3: Samples SC-
011, -012, -013, -014,
and -015

June 22, 2004 2E-05 2E-01

WR#4: Samples SC-
022, -023, -024, -025,
and -026

July 6, 2004 7E-06 9E-02

WR#5: Samples SC-
027, -028, -029, -030,
and -031

July 6, 2004 2E-05 1E-01

WR#6 Samples SC-032,
-033, -034, -035, and -
036

July 19, 2004 7E-06 1E-01

WR# 7 Sample SC-037 July 19, 2004 5E-06 8E-02
WR#8 Samples SC-038,
-039, and -040

August 26, 2004 7E-06 1E-01

WR#9 Sample SC-041 August 26, 2004 5E-06 8E-02

Note – samples SC-016 through SC-021 were collected for chromium analyses and to evaluate speciation.
a: the carcinogenic risk shown is the cumulative, reasonable maximum exposure for adult and child receptors.
Acceptable EPA cancer risk management range is 10-6 to 10-4

b: the noncarcinogenic risk is shown as the hazard quotient using the reasonable maximum exposure for adult and
child receptors.  EPA noncarcinogenic target risk (maximum) is 1.
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Influent and effluent samples were collected at each 100,000 gallons of treatment/discharge until
the discharge quantity reached 500,000 gallons.  Once treatment/discharge reached 500,000
gallons, the sampling interval increased to once every 1,000,000 gallons.  The influent samples
were collected from a sampling port installed at the inlet of the settling tank.  The effluent
sample was collected from a port located at the outlet of the second GAC vessel.  Each sample
was preserved, containerized, packaged and transported for laboratory analysis in accordance
with the QAPP, as observed in the field.

All construction water treatment influent and effluent samples were analyzed for select VOCs
using SW-846 methods 5030A/8260B, select SVOCs using SW-846 method 8270C, select
metals using SW-846 methods 6010B, 6020A, and 7470A, cyanide using SW-846 method 9014,
polychlorinated biphenyl (PCB) homologues using EPA method 680, and 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD) using SW-846 method 8290.  All samples were also
analyzed in the field for pH and turbidity.

A total of over 4,000,000 gallons of water were treated and discharged during the sludge
stabilization and excavation backfilling tasks.  A total of 26 influent and effluent samples were
collected.  The final influent/effluent samples were collected on July 21, 2004.  Contaminant
concentrations were below the discharge criteria in all of the effluent samples collected.

From an analytical/chemistry perspective, there were two minor deviations from the QAPP
which were approved at the onset of the program and did not affect the quality of data generated.
These deviations were as follows:

• The use of SW-846 3510C instead of SW-846 3520C to extract samples for SVOC
analysis.  Although SW-846 3520C is the preferred extraction method for the phenolic
compounds, the discharge limits for the phenolic compounds were significantly high
enough where a slightly less efficient extraction method would not significantly affect
the overall decision-making; and

• The use of full scan SVOC analysis for all SVOCs.  Since the laboratory was able to
achieve the discharge limits for all SVOCs using the full scan approach, the use of
selective ion monitoring (SIM) analysis was not required for these samples.

All data were subjected to a Tier II validation by an independent party using the Region I, EPA-
New England Data Validation Functional Guidelines for Evaluating Environmental Analyses,
December 1996, and the USEPA Contract Laboratory Program National Functional Guidelines
for Chlorinated Dioxin/Furan Data Review, August 2002.   These validation protocols were
modified, as necessary, to include method-specific and QAPP-specific criteria.  Selected data
points were qualified due to quality control nonconformances.  In general, the results of the
validation indicated that the data were valid as reported and usable for decision-making
purposes.  The following limitations apply to the construction water treatment sample data.

• The nondetect results for 2,3,7,8-TCDD in the effluent samples DW-018 (collected on
7/7/04) and DW-022 (collected on 7/13/04) exhibited quantitation limits that exceeded
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the discharge criteria.  Therefore, for these samples, it cannot be definitively determined
if 2,3,7,8-TCDD is below the discharge criteria.

No action was necessary as a result of the data validation limitation above since other samples
indicated no detection of this compound above the discharge criteria.

5.6  Sludge Stabilization Confirmation Testing

The Technical Specifications required quality control testing of the stabilized sludge to check
that the materials were sufficiently compacted and stabilized to meet the intent of the design.
The original performance standards consisted of compaction in the landfill to the maximum
practical density, the ability to compact after three curing days, an unconfined compressive
strength of 10 psi or greater after three curing days, and no visible free liquids during
transportation.

The unconfined compressive (UC) strength requirement (and test) was selected assuming
samples of the stabilized sludge would be collected shortly after mixing when the material was
still soft and cohesive.  During the bench scale and shakedown testing, it was found that
sometimes the UC test results were non-conclusive because much of the excavated material had
become non-cohesive due to the curing that occurred during the delay between stabilization and
excavation.  Therefore, a direct shear test and a minimum shear strength requirement (i.e.  a
minimum shear stress at a specified normal stress) were added to the performance standards in
order to evaluate the strength of the non-cohesive material.  In addition, the compaction
requirements were clarified to account for higher stabilized sludge water content than expected.
The details of the performance standard modifications are presented in Design Change No. 1
(Appendix D).

A total of 41 samples were collected for unconfined compressive strength testing, one for each
production day.  The UC strength was found to be greater than the required 4 psi for all of the
cohesive samples.  The direct shear test was performed to evaluate the strength of the non-
cohesive materials at a frequency of one sample for every 5,000 tons of stabilized sludge.  A
total of 19 samples were collected and tested in direct shear.  The shear stress of all of the
samples tested in direct shear was greater than the required value of 327 psf.  Copies of the UC
and direct shear laboratory reports are presented in Appendix G.

A total of 24 samples of the stabilized sludge were collected and tested to determine the
maximum dry density and optimum water content.  The percent compaction of the stabilized
sludge was tested at 171 locations using a nuclear density gauge.  All of the stabilized sludge was
compacted to 90 percent of the maximum practicable density as defined in Design Change No. 1.

5.7  Lagoon Backfill

During Phase I activities, the former Lagoon 2 and a portion of Lagoon 3 were backfilled using a
sand borrow material.  The sand borrow was a uniformly graded sand, with particle sizes less
than 2 inches.  The sand borrow was placed as follows:



February 2005 Lagoon Area Remediation
Remedial Action Completion Report Pownal Tannery Superfund Site

Page 45 of 62

• Source testing was conducted for grain size analysis (ASTM D422) and moisture/density
relationship (ASTM D698);

• Placement occurred using bulldozers and compactors (rollers) in one lift of 6 inches, and
lift thickness was checked by hand excavating test borings;

• This lift was checked for density (95 percent compaction of maximum) and moisture
using field measuring devices (ASTM D2922/3017);

• Areas not meeting compaction requirements were recompacted and retested until passing
results were achieved.  Occasionally, water was added to improve compaction efforts;
and

• One lift of gravel was placed at the surface of the backfilled areas.

During Phase II activities, the areas excavated (Lagoons 1 and 5) were backfilled.  Materials
used at the site for backfill within these lagoons and for site restoration included on-site and
imported general fill, imported screened gravel, and imported topsoil.  Quality control
requirements included source testing and follow-up testing, based on frequencies of delivered
materials, to indicate that materials met project specifications.  Additionally, requirements for in-
place density of general fill were required.

Placement of lagoon backfill occurred according to the following procedure:

• Source testing was conducted for grain size analysis (ASTM D422), classification, and
moisture/density relationship (ASTM D698);

• Placement at the site occurred using bulldozers and compactors (rollers) in lifts of 12
inches;

• Each lift was checked for density (percent compaction) and moisture using field
measuring devices (ASTM D2922/3017); and

• Areas not meeting compaction requirements were recompacted and retested until passing
results were achieved.  Occasionally, water was added to the general fill to improve
compaction efforts.

It should be noted that the screened gravel used was a self-compacting fill placed in wet areas
and density testing was not a requirement.  Topsoil was compacted using only the weight of the
placement equipment (bulldozer or excavator) in order to allow root growth for newly placed
seed.

Fill quantities and testing frequencies are shown on Table 5-6.

5.8  Landfill Cap Construction Quality Control and Quality Assurance Results

The following subsections summarize the QA/QC conducted for the various layers of the landfill
cover system.



February 2005 Lagoon Area Remediation
Remedial Action Completion Report Pownal Tannery Superfund Site

Page 46 of 62

5.8.1  Gas Vent Sand/Foundation Layer

A 6-inch lift of gas vent sand was placed across the landfill, over the stabilized sludge, to support
the geomembrane liner and to provide for lateral landfill gas migration (towards the gas vents).
This gas vent sand layer consisted of a granular material with a minimum hydraulic conductivity
of 1x10-3 cm/sec.  Placement of this material occurred as follows:

• Source testing was conducted for grain size analysis (ASTM D422) and moisture/density
relationship (ASTM D698);

• Placement occurred using bulldozers and compactors (rollers) in one lift of 6 inches, and
lift thickness was checked by hand excavating test holes;

• This lift was checked for density (92 percent compaction of maximum) and moisture
using field measuring devices (ASTM D2922/3017); and

• Areas not meeting compaction requirements were recompacted and retested until passing
results were achieved.  Occasionally, water was added to improve compaction efforts.

The gas vent sand was also placed to meet proposed contours and slope requirements.  In some
locations near the top of the landfill slopes, a thickness greater then 6 inches was necessary to
achieve the design grades.  These locations met the density requirements stated above.

Material quantities and testing frequencies are shown on Table 5-6.

5.8.2  Geomembrane Layer

Quality control and quality assurance procedures were conducted to check that the geomembrane
material and installation were sufficient to meet the intent of the design.  QA/QC procedures
included:

• The project specific CQA Plan was followed as observed by the QA Engineer;
• The geomembrane manufacturer’s quality control data for the delivered material were

reviewed by the QA Engineer and found to be in conformance with the Technical
Specifications;

• Conformance samples of the delivered geomembrane material were collected by the QA
Engineer and tested at an independent laboratory as required in the Technical
Specifications;

• Samples of the geomembrane were collected by the QA Engineer and tested with the
project-specific gas vent sand and geocomposite materials to confirm that the minimum
interface friction values were attained for cap stability;

• The surface of the geomembrane subgrade (i.e.  gas vent sand) was inspected by the QA
Engineer and certified by the installer to be acceptable before placing the geomembrane;

• Quality control tests were conducted by the installer of the geomembrane as required by
the Technical Specifications;

• Samples of seam were cut from the installed geomembrane by the QA Engineer and
tested at an independent laboratory for peel and shear strength; and

• The QA Engineer observed the geomembrane installation and field QC testing.
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TABLE 5-6  MATERIAL QA/QC TESTING FREQUENCIES

Material Quantity
Delivered

Type of Test Frequency No. of
Actual
Tests

Process Gravel for
Lagoon 2

15,500 cubic
yards

Source testing for grain size
analysis and classification

1 per source 2

Sieve analysis, moisture/density
relationship - delivered material

1 per 5,000 cubic
yards

5

Compaction and moisture  field
placement

5 per acre 246

General fill for
Lagoons 1 and 5

75,000 tons
(~46,000 cubic
yards)

Source testing for grain size
analysis and classification

1 per source 1

Sieve analysis, moisture/density
relationship - delivered material

1 per 5,000 cubic
yards

10

Compaction and moisture  field
placement

5 per acre/lift 220

Lift thickness 2 per acre (daily)
Screened Gravel
for Lagoons 1 and
5

20,600 tons
(~14,000 cubic
yards)

Source testing for grain size
analysis and classification

1 per source 1

Sieve analysis - delivered material 1 per 5,000 cubic
yards

3

Topsoil (off-cap) 26,519 square
yards
(~3,000 cubic
yards)

Source testing for grain size,
classification, organic content and
nutrients

1 per source 1

Conformance testing (same as
above)

1 per 2,500 cubic
yards

2

Stabilized Sludge 81,000 tons Unconfined compressive strength 1 per production day
(mixing)

47

Direct shear test 1 per 5,000 tons 19
Compaction and moisture  field
placement

3 per production day
(mixing)

192

Gas vent sand 22,270 square
yards
(~3,700 cubic
yards)

Source testing for grain size
analysis and classification

1 per source 1

Sieve analysis, moisture/density
relationship - delivered material

1 per 5,000 cubic
yards

2

Compaction and moisture  field
placement

5 per acre 27

Lift thickness 5 per acre (daily)
Geomembrane (40
mil)

26,371 square
yards

Manufacturer s quality control
information

Submit prior to
installation

1

QA conformance testing (various
properties)

1 per lot or 50,000
SF

5

Interface friction with gas vent sand
and geocomposite

1 with gas vent sand
and 2 with

3
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TABLE 5-6  MATERIAL QA/QC TESTING FREQUENCIES

Material Quantity
Delivered

Type of Test Frequency No. of
Actual
Tests

geocomposite

Trial welds 2 per day Each day
Pressure testing of dual track fusion
welds

All seams All seams

Vacuum testing of extrusion welds All seams All seams
QA destructive seam testing 1 per 1,500 LF 8

Geocomposite
drainage layer

20,243 square
yards

Manufacturer s quality control
information

Submit prior to
installation

1

QA conformance testing
(transmissivity and peel)

1 per lot or 50,000
SF

5

Interface friction with geomembrane
and cover soil

2 with
geomembrane, 1
with cover soil

3

Geotextile material Quantity part of
other items

Manufacturer s quality control
information

Submit prior to
installation

1

QA conformance testing (various
properties)

As requested 2

Interface friction with crushed gravel 1 each 1
Vegetative support
layer (landfill
cover soil)

19,613 cubic
yards

Source testing for grain size
analysis and classification

1 per source 1

Sieve analysis, moisture/density
relationship - delivered material

1 per 2,500 cubic
yards

10

Compaction and moisture  field
placement

5 per acre/lift 83

Topsoil on Landfill 20,773 square
yards (3,400
cubic yards)

Source testing for grain size,
classification, organic content and
nutrients

1 per source 1

Conformance testing (same as
above)

1 per 2,500 cubic
yards

2

Crushed gravel for
side slopes

2,379 cubic yards Source testing for grain size
analysis and classification

1 per source 1

Crushed /Road
gravel for access
road

Lump sum item Source testing for grain size
analysis and classification

1 per source 1

Sieve analysis, moisture/density
relationship - delivered material

1 per 5,000 cubic
yards

1

Compaction and moisture  field
placement

5 per acre/lift 34

Riprap 9,370 tons Source testing for hardness
properties

1 each 1
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The conformance samples were tested for thickness, density, asperity height, carbon black
content and dispersion, and tensile characteristics.  The results of the conformance sample testing
met the requirements of the Technical Specifications for the geomembrane material properties.
An interface friction test was also performed on geomembrane and gas vent sand materials
delivered to the site.  The geomembrane to gas vent sand interface friction value of 35.7 degrees
was greater than the minimum required value of 26 degrees.  Conformance and interface friction
laboratory test reports are included in Appendix H.

The technical specifications required the geomembrane installer to perform several QC tests
including the following:

• Trial welds were produced for each welding machine and tested for strength prior to any
full-scale seaming.  Welding machines were not used until a passing trial weld was
produced;

• All dual track fusion welds were air pressure tested to check continuity.  All failing seams
were repaired and retested, with passing results; and

• All extrusion welds and repairs were tested for leaks using the vacuum box method with
passing results.

As part of QA, all of the seam samples cut from the installed geomembrane layer met the
Technical Specification minimum values for peel and shear strength.  The laboratory test reports
are included in Appendix H.

Quality assurance reports with the installer QC test data records are included in Appendix H.

A sample was also collected from the geotextile material used in the cap construction and tested
at the laboratory for conformance with the Technical Specifications.  The test values for tensile
properties, puncture resistance, and tear resistance all met the requirements of the Technical
Specifications.  A sample of the geotextile was also collected and tested for interface friction
with a sample of the crushed gravel.  The measured interface friction angle of 45.2 degrees was
greater than the required minimum value of 26 degrees.

5.8.3  Geocomposite Drainage Layer

Quality control and quality assurance procedures were conducted to check that the geocomposite
drainage layer material and installation were sufficient to meet the intent of the design.  QA/QC
procedures included:

• The project specific CQA Plan was followed as observed by the QA Engineer;
• The geocomposite manufacturer’s quality control data for the delivered material was

reviewed by the QA Engineer and found to be in conformance with the Technical
Specifications;

• Conformance samples of the delivered geomembrane material were collected by the QA
Engineer and tested at an independent laboratory as required in the Technical
Specifications;
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• Samples of the geocomposite were collected by the QA Engineer and tested with the
project-specific cover soil material to confirm that the minimum interface friction value
was attained for cap stability; and

• The QA Engineer observed the geocomposite installation for conformance with the
Technical Specifications.

The geocomposite conformance samples were tested for transmissivity, and geotextile-to-
drainage net ply adhesion (peel strength).  Samples from five rolls of geocomposite (Rolls Nos.
400165, 400202, 400240, 400270 and 0406179) were collected and tested.  Initial test results for
Rolls 400165, 400202 and 400240 did not meet the required transmissivity value.  The rolls were
retested after it was discovered that the samples had been placed in the testing device in the
wrong direction.  The sample from Roll No.  400165 failed again and seven rolls (400165
through 400171) associated with a separate production run were rejected and taken off the site.
The remaining material was accepted and installed in the landfill cap.

The sample from Roll No. 0406179 represented a second shipment of geocomposite that was
needed to complete the project.  The transmissivity for this roll, while slightly below the
specified value was accepted for use in accordance with Design Change No.  2 (Appendix D).

Samples of the geocomposite were also collected and tested for interface friction with the actual
geomembrane and cover soil materials delivered to the site.  The geocomposite to cover soil
interface friction value of 34.9 degrees was greater than the minimum required value of 26
degrees.  Two interface tests were conducted using the geomembrane and samples from Roll
Nos.  400174 and 400202.  Both tests produced acceptable friction angles of 26.2 degrees and 26
degrees, respectively.  Conformance and interface friction laboratory test reports are included in
Appendix H.  Quality assurance reports with documentation of quality assurance inspections of
the geocomposite installation are included in Appendix H.

5.8.4  Vegetative Support Layer/Cover Soil

A 24-inch layer of material was placed across the landfill, over most of the geocomposite
drainage layer to support the topsoil and vegetation.  The layer, or cover soil, consisted of a silty
sand with a maximum particle size of less then 2 inches.  Placement of this material occurred as
follows:

• Source testing was conducted for grain size analysis (ASTM D422) and moisture/density
relationship (ASTM D698);

• Placement occurred using low-ground pressure bulldozers and compactors (rollers) in
several lifts of 12 inches or less, and lift thickness was checked by hand excavating test
holes;

• This lift was checked for density (90 percent compaction of maximum for the first lift,
and 92% for lifts above the first 12 inches) and moisture using field measuring devices
(ASTM D2922/3017); and

• Areas not meeting compaction requirements were recompacted and retested until passing
results were achieved.  Occasionally, water was added to improve compaction efforts.
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The landfill cover soil was also placed to meet proposed contours and slope requirements.  In
some locations, a thickness greater then 24 inches was necessary to achieve the design
requirements and good construction practices.  These locations met the density requirements
stated above.

Material quantities and testing frequencies are shown on Table 5-6.

5.8.5  Crushed Gravel and Riprap

As part of the landfill cover system, a layer of crushed gravel and riprap were used on the landfill
side facing the river to provide resistance against flood erosion.  This erosion protection included
a 12-inch layer of crushed gravel placed over geotextile material on top of the geomembrane.
Two feet of riprap was placed over the 12-inch layer of crushed gravel.  Crushed gravel
consisted of a fine graded subbase material with particle sizes less than 2 inches.  The riprap for
the landfill consisted of angular stone with a maximum diameter of 15-inches.  Placement of
these materials occurred as follows:

• For crushed gravel, source testing was conducted for grain size analysis (ASTM D422)
and moisture/density relationship (ASTM D698), and source testing for riprap consisted
of an abrasion test and source inspection;

• Placement of crushed gravel occurred using low-ground pressure bulldozers and
compactors (rollers).  Gravel was placed in lifts of 12 inches, and lift thickness was
checked by hand excavating test holes;

• Riprap was placed using an excavator to cast the stone over the gravel for an even
distribution.  Riprap was placed 2 feet thick where required, with a greater thickness if
needed to maintain good construction practices (transition to placement boundaries);

• Crushed gravel lifts were checked for density (90 percent compaction of maximum) and
moisture using field measuring devices (ASTM D2922/3017);

• Areas of gravel not meeting compaction requirements were recompacted and retested
until passing results were achieved.  Occasionally, water was added to improve
compaction efforts; and

• Riprap placement limits and thicknesses were verified via field observations.

Crushed gravel and riprap were placed as part of the landfill cap in accordance with the proposed
contours and slope requirements.

Material quantities and testing frequencies are shown on Table 5-6.

5.8.6  Access Road

An access road was constructed along the southern and western perimeter of the lagoon area
landfill for maintenance purposes.  In addition, a staging area was created to provide equipment
and vehicle parking as needed.  The access road and staging area were built up to final elevations
using compacted general fill.  General fill was provided and placed in accordance with Section
4.7 above.  The access road was completed with 12 inches of crushed gravel, placed over
geotextile materials, and 6 inches of road gravel at the surface.
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The crushed gravel was provided and placed in accordance with Section 4.8.5 above.  The top
layer of road gravel consisted of 1-inch minus material meeting Vermont Agency of
Transportation specification for surface course aggregate.  Placement of these materials occurred
as follows:

• Source testing was conducted for grain size analysis (ASTM D422) and moisture/density
relationship (ASTM D698);

• Placement using bulldozers and compactors (rollers).  Gravel was placed in lifts of 12
inches up to preset grade markers;

• Gravel lifts were checked for density (95 percent compaction of maximum) and moisture
using field measuring devices (ASTM D2922/3017); and

• Areas of gravel not meeting compaction requirements were recompacted and retested
until passing results were achieved.  Occasionally, water was added to improve
compaction efforts.

Material quantities and testing frequencies are shown on Table 5-6.

5.8.7  Topsoil and Seeding

Topsoil was placed over the vegetative support of the landfill.  Hydroseed was used to provide
vegetative growth on the topsoil.  The topsoil used was a natural topsoil from a nearby source.
Soil amendments were not used.

Source testing of the topsoil consisted of nutrient consistency, organic content, and material
classification.  Placement of topsoil included the use of bulldozers and excavators.  Topsoil was
not compacted using rollers.  Finish grading was performed with a power grader.  Final lift
thickness of topsoil was 6 inches, and was checked by hand excavating test holes.

Seed for grass consisted of a state specification for road slopes and shoulders, which was verified
in the field using delivery certifications.  Seed was thoroughly mixed at the time of application
and seed was broadcast in a slurry which included a wood cellulose fiber.  Applied seed was not
raked or compacted.

Material quantities and testing frequencies are shown on Table 5-6.

The information and observations obtained as part of the construction QA were used to certify
the completion of the remedial action in accordance with the Technical Specifications.  See
Section 6.0 for construction inspections and certification of completeness.
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6.0 INSPECTIONS AND CERTIFICATIONS

6.1  Pre-Final Inspection

On September 7, 2004, a Pre-Final Inspection was performed to confirm that substantial
completion was attained and to identify work items required to complete the remedial
construction.  Attendees at the Pre-Final Inspection were as follows:

Name             Representing
Leslie McVickar, Remedial Project Manager   EPA
Brian Woods, State Project Manager    VTDEC
Don Dwight, Project Manager    M&E
Juraj Bajgar, Resident Engineer    M&E
Dale Weiss, Project Manger     TRC
Dan Gailor, Resident Inspector    TRC
Glenn Houle, RA contractor supervisor   MT
Gary Polumbo, RA contractor supervisor   MT

A Pre-Final inspection letter report and punch list was prepared and distributed to all attendees.
A copy of the Pre-Final Inspection letter report is included in Appendix K.  The punch list
included three categories of items for completion as follows:

• Items to be completed by September 15 for the remedy to be considered functional;
• Items to be completed by September 30, 2004 that did not affect the functionality of the

remedy; and
• Minor items that must be completed before project completion and final payment to the

RA contractor.

The report indicated that the project was on schedule to be completed by September 30, 2004
and that three punch list items associated with the landfill required additional work for the
remedy to be considered functional by September 15, 2004.

6.2  Final Inspection

On September 17, 2004, a Final Inspection was conducted at the site to review the status of work
items required to complete the remedial construction as defined in the Pre-Final Inspection
report.  Attendees at the Final Inspection were as follows:

Name          Representing
Leslie McVickar, Remedial Project Manager   EPA
Brian Woods, State Project Manager    VTDEC
George Desch, Program Manager    VTDEC
Don Dwight, Project Manager    M&E
Juraj Bajgar, Resident Engineer    M&E
Dale Weiss, Project Manger     TRC
Dan Gailor, Resident Inspector    TRC
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Glenn Houle, RA contractor supervisor   MT
Gary Polumbo, RA contractor supervisor   MT
Greg Mischel, Certifying Engineer    TRC

The landfill-related punch list items were substantially complete by the Final Inspection and the
remedy was considered functional.  Only minor activities such as site restoration, clean up and
demobilization were conducted after the Final Inspection.  All construction equipment and
personnel were demobilized from the site by September 30, 2004.

6.3  Certification

I hereby certify that the remedial construction performed by Metcalf & Eddy, Inc.  at the Lagoon
Area of the Pownal Tannery Site was completed in accordance with the approved Remedial
Design, including Plans, Technical Specifications, and Drawings, and approved design changes.
Changes to the design made during construction were approved by EPA and VTDEC.

Signature on file
Gregory A.  Mischel, P.E.
Vermont License No.  8237

Date: February 18, 2005
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7.0 OPERATIONS AND MAINTENANCE

Requirements for operation and maintenance of the remedy are consistent with those of a typical
closed landfill.  Operation activities are not required.  Maintenance includes regular mowing of
the cover, removal of woody plants, repair of erosion, and repair of storm water controls and gas
vents.  Additional soil amendments and seeding may be necessary to sustain full grass coverage.
Newly planted trees and shrubs may require fertilization and/or stabilization depending on their
conditions after the first full year of growth.

Regularly scheduled inspections will be performed to confirm that the remedial action elements
remain protective of human health and the environment.  Environmental monitoring of the RA
includes sampling and chemical analyses of site groundwater and sediment samples from the
Hoosic River.  Operation and Maintenance activities are being performed by the VTDEC under
the terms of the July 2003 State Superfund Contract with the EPA.  Details regarding site
operation, maintenance and monitoring activities are presented in the Lagoon Area Operations
and Maintenance Manual.
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8.0 SUMMARY OF PROJECT COSTS

A comparison of project and actual costs to conduct the remedial action are provided below:

Item ROD Estimate1
(September 2002)

Construction
Estimate3

(September 2003)

Actual Cost
(November 2004)

Remedial Action
Implementation $8.6 $9.6M $7.7M

Projected O&M Cost2 $1.1M $1.0M $1.0M

Total $9.7M $10.5M 8.7M
1. Shown as Alternative 4 in the ROD, not including a construction reserve.
2. Costs projected for 30 years of O&M, these costs have not yet been accumulated
3. Includes construction reserve.

Refer to Appendix A for a detailed breakdown of costs for the RA implementation.  A summary
of RA implementation costs is provided below:

• Phase I site preparation RA contractor:   $   580,000

• Phase II RA implementation RA contractor:   $5,600,000
[Sludge excavation and landfill construction]

• Construction management and engineering:   $1,530,000
[included procurement and subcontract management, engineering oversight (full time),
quality assurance sampling and analyses, field and design change management,
community relations, site specific plans, review of subcontractor submittals, soil reuse
risk assessments, project completion report, and project close out]
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9.0 KEY SITE OBSERVATIONS AND LESSONS LEARNED

Key site observations and lessons learned are summarized in this section.  These key issues are
results of innovative engineering support and construction efforts realized during the
implementation of the remedy, and are a tribute to close team work between the EPA, The State
of Vermont DEC, the engineering team and the contractors.

Landfill Sloped for Reuse
Several issues were considered during the design of the on-site lagoon waste area landfill.
Included was the potential for reuse of a part of the landfill for recreational purposes (such as a
soccer field).

In order to reuse the landfill, low slopes would be required to provide an adequate playing
surface.  A variance from the State of Vermont Solid Waste regulations was required to maintain
a top surface slope of 2%, versus the 5% required by the regulations.  The smaller surface slope
(top of the cover soil and topsoil layers) was approved by the VTDEC since the design included
the underlying drainage layer (top of the gas vent sand, geomembrane, and geocomposite
drainage layer) at a 5% slope and greater.  Modeling also demonstrated that the design provided
for greater drainage capacity then the typical landfill cover system.  The completion of the
project indicated that landfills can be designed and constructed to allow reuse for potential
recreational purposes.

Landfill Siting in Floodway
The originally planned landfill footprint fell within the Hoosic River floodway, and thus, would
not be allowed in strict accordance with Flood Plain Management Guidelines (Executive Order
11988).  The landfill siting was accomplished by achieving approval by the VTDEC based on
modeling for the floodway and adjusting surrounding site contours to allow a net increase in
floodway size.  In addition, riprap armored side slopes were designed to prevent erosion of the
landfill slopes in event of flooding conditions, and the vegetative surface of the landfill was
placed above the 100-year flood plain.  The completion of the project indicated that landfills can
be designed and constructed within a floodway while preventing floodway interference.

In Situ Mixing of Cement and Sludge
During the design of the remedy, several important objectives were developed for handling the
sludge: control odor, increase strength, and accelerate the work schedule.  These issues were
ultimately addressed through the in-situ addition of cement to the sludge.  The following details
can be concluded about this application:

• Sludge stabilization and excavation were conducted with minimal odor off-site.  The
limited odors were achieved through good work practices during in-situ mixing, and
because of the cement reacting with the sludge.  The cement (Type I and II Portland
Cement) effectively neutralized the hydrogen sulfide gas that was detected at very high
concentrations during the remedial investigation.  Good work practices included
minimizing the surface area of sludge exposed, maintaining continuous air monitoring,
and applying water for dust control and periodically foam for odor suppressing;
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• The in-situ cement addition greatly increased the strength and workability of the sludge,
and helped accelerate the schedule.  The fast reaction of the cement and the thorough
mixing process allowed equipment to access additional sludge within a day to two
(equipment could be driven over the stabilized material).  It also allowed for direct
placement into the landfill without rehandling.  An ex-situ treatment method would have
required handling at least two times.  The increased shear strength of the stabilized
sludge allowed easier excavation (minimal sloughing) and was more easily placed to
landfill design contours; and

• It was learned that for cement stabilized material, the unconfined compressive strength
test method may not be the most appropriate method for demonstrating adherence to
construction specifications.  At times, the material became non-cohesive, and thus, the
test results were less accurate.  The direct shear strength test method is the more
appropriate method because it can be conducted with non-cohesive materials, and the
results can be used to demonstrate that the landfilled material will meet the designed
stability requirements.

Additionally, less dust was created during cement application because of a unique, enclosed
hood that controlled dust during the placement of cement onto the sludge for mixing.  This hood
was constructed with a steel frame, canopy, and filtered vents.  The vents allowed air to escape
from under the canopy, with minimal dust, while cement was being pumped into the hood from a
tanker truck.  The hood also enabled the RA contractor to more accurately control ratios of
cement to sludge by controlling the depth of cement placed within the framed hood.

Risk Assessment for Reuse of Soils
As discussed in Section 4.4, on-site cover soils were reused at the site, despite exceedences of
the designed clean up criteria.  Site-specific risk assessments were conducted with the actual
field sample data.  The design clean up criteria were based on the development of PRGs for
comparing the soil data to determine its reuse option (on-site as fill, or placement in the landfill).
The risk assessments, using the actual excavated soil data, indicated that the soils contained
concentrations of contaminants below EPA risk threshold values for the intended use of the site.
Conducting the risk assessments during the project ultimately met the project objectives, but
created a potential schedule issue because the project was time sensitive, and the risk
assessments potentially impacted the schedule because the final reuse of the stockpiled soil was
in question.  It is therefore recommended that for future similar projects, additional time should
be factored into the project schedule to account for site-specific adjustments of PRGs, if
necessary.
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10.0 CONTACT INFORMATION

This remedial action project was funded by the EPA and managed by EPA Region 1.  The
Remedial Project Manager was:

Leslie McVickar
Remedial Project Manager
U.S.  EPA Region 1
1 Congress Street, Suite 1100
Boston, MA 02114-2023
(617) 918-1374

The State of Vermont DEC supported the EPA in its overall management of design, planning,
and implementation.  The State of Vermont also provided a 10% cost share of the project costs.
The point of contact was:

Brian Woods
Vermont Department of Environmental Conservation
Waste Management Division
103 South Main Street / West building
Waterbury, Vermont 05671-0404
(802) 241-3885

Metcalf & Eddy (M&E) was the prime contractor for U.S.  EPA under the Region I Response
Action Contract.  M&E and its team subcontractor, TRC Environmental Corporation, conducted
the remedial investigation and feasibility study to support EPA in developing a record of
decision for the site and to serve as the basis of design.  The design was completed by the
M&E/TRC team, and remedial contractors were procured and managed through project
completion by this team.  The points of contact are:

Donald Dwight, P.E.
Metcalf & Eddy
701 Edgewater Drive
Wakefield, MA 01880
(781) 246-5200

Dale Weiss, P.G.
TRC Environmental Corporation
100 Foot of John Street
Lowell, MA 01852
(978) 970-5600

For the site preparation phase of construction (Phase I), M&E procured a woman-owned small
business (WOSB), Tantara Corporation of Rehoboth, Massachusetts, to clear and grub the site,
install fences, perform backfilling and site grading, and remove debris.
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The team of N.L. Construction of Ludlow, Massachusetts (a WOSB) and Maxymillian
Technologies of Pittsfield, Massachusetts, conducted the primary portion of the remediation
(Phase II).

NL Construction    Maxymillian Technologies
545 West Street    1801 East Street
Ludlow, MA 01056    Pittsfield, MA 01201
(413) 589-9883    (413) 499-3050

Vendors and suppliers of materials are listed on Table 10-1.



February 2005 Lagoon Area Remediation
Remedial Action Completion Report Pownal Tannery Superfund Site

Page 61 of 62

TABLE 10-1.  MATERIAL SUPPLIERS AND VENDORS

Material Quantity Delivered Supplier/Vendor
Processed Gravel
for Lagoons 2 and 3

16,230 CY (total)

12,500 CY Hart Construction
Williamstown, MA 01267
413-458-5267

2,500 CY W.E. Dailey
1424 Vermont Route 7A
Shaftsbury,  VT 05262
802-442-9923

1,230 CY Petersburg Sand and Gravel
83 Church Hollow Road
Petersburg, NY 12138
518-658-2301

General fill
for Lagoons 1 and 5

75,000 tons
(~46,000 CY)

Hart Construction
Williamstown, MA 01267
413-458-5267

Screened Gravel
for Lagoons 1 and 5

20,600 tons
(~14,000 CY)

Hart Construction
Williamstown, MA 01267
413-458-5267

Topsoil (off-cap) 26,519 SY
(~3,000 CY)

Foxcroft Nurseries, Inc.
949 Groveside Road
Buskirk, NY 12028
518-686-9647

Cement for sludge stabilization 5,876 tons Glens Falls Lehigh Cement
313 Warren Street
Glens Falls, NY 12801
518-792-1137

Gas vent sand 22,270 SY
(~3,700 CY)

Hart Construction Comp. Inc.
PO Box 486 Williamstown, MA 01267
413-458-5267

Geomembrane  LLDPE (40 mil textured at both sides) 26,371 SY GSE Lining Technology, Inc.
19103 Gundle Rd.
Houston, TX   77073
800-435-2008

TENAX TENFLOW 70- 2
Double sided Geocomposite drainage layer

20,243 SY TENAX
4800 E. Monument Street
Baltimore, MD 21205
410-522-7000

Geotextile material
FX 110HS
FX  70 HS

~30,000 SY Carthage Mills
4243 Hunt Rd.
Cincinati, OH 45242
800-543-4430

Straw Erosion Blanket
S75 single net

7,780 SY North American Green
14649 Highway 41 North
Evensville, IN 47725
800-772-2040
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TABLE 10-1.  MATERIAL SUPPLIERS AND VENDORS

Material Quantity Delivered Supplier/Vendor
Vegetative support layer (landfill cover soil) 19,613 CY Hart Construction

Williamstown, MA 01267
413-458-5267

Topsoil on Landfill 20,773 SY (3,400 CY) Foxcroft Nurseries, Inc.
949 Groveside Road
Buskirk, NY 12028
518-686-9647

Crushed gravel for side slopes 2,379 CY Hart Construction
Williamstown, MA 01267
413-458-5267

Crushed /Road gravel for access road Lump sum item Hart Construction
Williamstown, MA 01267

Riprap 9,370 tons Peckham Industries, Inc. *
Subsidiary William E. Dailey Inc.
Route 7A
Shaftsbury, VT 05262
518-686-1447

1 ½ inch stone 340 tons Bushika Sand & Gravel Inc.
926 North State Raod
Cheshire, MA 01225
413-743-1650

Boulders ~500 each Peckham Industries, Inc.
Route 7A
Shaftsbury, VT 05262
518-686-1447

Reinforced Concrete Drain Pipe 150 LF New England Pipe
Wauregan, CT 06387
800-962-7473

Hydro seed mix 41,395 SY Valley Green/Holyoke, MA  01040
Wildlife seed mix ~10,000 SY Valley Green/Holyoke, MA  01040
Trees and shrubs White Pine (30)

Box Elder Maple (30)
Red Oak (25)
Black Chokeberry (55)
American Which  Hazel (45)
Shadblow (45)

New England Environmental, Inc.
9 Research Drive
Amherst, MA 01002
413-256-0202



Description QTY U/M Unit Price Subtotal

Phase I and II activities (some activites combined)

Mobilization of personnel and equipment, including
preparation of project plans, per diem and incidental costs
(Phase I and II)

1 LS         161,900          161,900

Clearing and grubbing (Phase I: 22 acres) 1 LS         124,914          124,914

Debris consolidation into landfill (Phase I: 10 acres) 1 LS           66,704            66,704

Erosion and dust control (Phase I: 2,640 LF, Phase II:
maintenance; water trucks used in both phases)

1 LS           47,360            47,360

Temporary fencing (Phase I: 2,280 LF installed) 1 LS           39,500            39,500

Backfill Lagoon 2 (Phase I) 15,500 CY             15.40          238,700

Performance and payment bonds (Phase I and II) 1 LS           78,511            78,511

Phase II activities

Installation and operation of truck scale(s) 1 LS           49,000            49,000

Construction water treatment, including system operation and
analytical testing (4M gallons treated)

1 LS         204,500          204,500

Perimeter air monitoring - continuous 1 LS         153,750          153,750
Excavation support system along Lagoon 1 (furnished and
removed)

1,026 SY             91.00            93,366

Excavate, stockpile, analyze on-site soils 43,274 ton               7.80          337,537

Place and compact on-site excavation soils 41,320 ton               5.67          234,284

Stabilize, excavate, and compaction sludge 81,139 ton             14.80       1,200,857

Delivery of Portland cement for stabilization 5,876 ton           130.00          763,880

Gas vent sand layer for landfill (6 inches) 22,270 SY               4.04            89,971

Installation of passive gas vents 5 ea                631              3,155

40 mil geomembrane installed 26,371 SY               5.36          141,349

Geocomposite drainage layer installed 20,243 SY               8.15          164,980

Landfill cover soil 19,613 CY             20.28          397,752

Crushed gravel for landfill side slopes 2,379 CY             16.70            39,729

Riprap for landfill side slopes 9,370 ton             21.91          205,297

Appendix A
Remedial Action Project Cost Summary



Crushed stone for landfill 340 CY             28.63              9,734

Screened gravel for backfill in the wet 20,589 ton             16.00          329,424

General fill imported, placed and compacted in Lagoons 1
and 5

74,638 ton               6.60          492,611

Furnish and install topsoil: off-cap (4 inches thick) 26,519 SY               2.24            59,403

Furnish and install topsoil: landfill cap (6 inches thick) 20,773 SY               4.00            83,092

Hydroseed (native area grass) 41,395 SY               0.65            26,907

Access road installation 1 LS           85,256            85,256

Buffer zone restoration (~ 2 acres) 1 LS           22,242            22,242

Erosion control blankets 7,780 SY               1.50            11,670

Boulder perimeter 1,500 LF             10.50            15,750

Remove and dispose of transite pipe 737 LF             35.00            25,795

Installation of GW wells 42 LF             49.58              2,082

Installation of gas probes 30 LF             65.00              1,950

Modification to Lagoon 4 river berm 1 LS           81,500            81,500
Miscellaneous items 1 LS           73,433            73,433

SUBTOTAL:    6,157,845
TECHNICAL SUPPORT, CONSTRUCTION
MANAGEMENT, FIELD OVERSIGHT AND
REPORTING

                -

Costs included for contractor procurement, contract
management, full-time resident inspector(s), quality assurance
records and analyses, design support, community relations
support, data validation, risk assessments, inspections and
certification, completion report preparation and project close
out.

1 LS      1,531,100    1,531,100

TOTAL:    7,688,945
Note: Various tasks were bid as lump sum and unit cost items.  The values shown include many of the items as bid.
Some items were combined for clarity, and where applicable, approximate units were applied as a reference for lump
sum items.
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View from Lagoon 1 after tree removal    (9/2003)

Trees in Lagoon 5 area    (9/2003)
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Installation of wick drains in Lagoon 2 by others   (8/2003)

The Lagoon 2 prepared for the fill placement (note wick drains installed by others)
(9/2003)
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First lift placement in Lagoon 2 (9/2003)

Backfilling Lagoon 2    (10/25/03)
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Existing structure demolished    (10/10/2003)

Existing structure demolished    (10/10/2003)
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Erosion controls placed between Lagoon 4 and adjacent corn field    (10/17/03)

Clearing around Lagoon 5    (10/17/03)
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Lagoon 3 – Staging area    (11/10/2004)

Wood chips spread in Lagoon 4    (10/25/03)
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Lagoon 1 prior to construction    (3/10/04)

Lagoon 5 prior to construction    (3/10/04)



Pownal Tannery Remedial Action Completion Report
February 2005

Lagoon 4 future landfill location    (3/10/04)

Lagoon 4 prior to construction    (3/10/04)
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Collection of sludge samples with an auger    (3/10/04)

Collection of sludge samples for the bench scale test (3/10/04)
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Installation of excavation support system along the access road    (3/15/04)

Stock of steel sheeting for the excavation support system installation    (3/15/04)



Pownal Tannery Remedial Action Completion Report
February 2005

Installation of liner for the construction water detention basin    (3/16/04

Completed liner for the detention pond    (3/16/04)
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Typical air monitoring equipment    (4/29/04)

A typical air monitoring station, one of four situated on site    (4/29/04)
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Removal of on-site cover soils along the sheeting in lagoon 1    (4/14/04)

Removal of on-site cover soils along the river embankment in Lagoon 1    (4/14/04)
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New delivered Allu power mixer for sludge mixing    (4/14/04)

Allu power mixer modified blades for mixing of the sludge    (4/21/04)
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View west of the river berm soil mixed with some sludge and debris    (6/22/04)

Excavation into the river berm to remove soil mixed with some sludge along Lagoon 1    (6/22/04)
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Steel rectangular hood for introducing cement into the sludge  (4/14/04)

Mixing and stabilizing sludge    (4/14/04)
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Cement tanker off loading into cement hood    (6/22/04)

Sludge stabilization in Lagoon 5    (6/22/04)
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Sludge stabilization in Lagoon 5     (6/17/04)

Sludge stabilization in Lagoon 5     (6/17/04)
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Excavation and backfill in Lagoon 5    (6/22/04)

Excavation of stabilized sludge from Lagoon 1    (6/20/04)
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Excavation of stabilized sludge along the excavation support    (6/8/04)

Placement of stone and fill along the excavation support system    (6/8/04)
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Placement of stabilized sludge in Lagoon 4 (landfill)    (6/8/04)

Placement and compaction of the stabilized sludge in the landfill    (6/16/04)
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Verification of compaction of the placed stabilized sludge   (6/11/04)

Sample of compacted sludge collection in the landfill for testing    (6/11/04)
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Placement of geomembrane     (7/20/04)

Installation of the geomembrane over the gas vent sand    (7/20/04)
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Installation of geotextile protection over the geomembrane    (8/2/04)

Cover soil installation over the geocomposite layer   (8/30/04)
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Installation of the crushed gravel and riprap at the west slope    (8/5/04)

Installation of riprap in the swale and southwest slope of the landfill    (8/10/04)
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Construction of the flood control area at northern section of the site    (9/1/04)

Riprap flood control outlet    (9/1/04)
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Perimeter boulder barrier installed    (9/7/04)

Perimeter boulder barrier installation at top of the landfill    (9/7/04)



Pownal Tannery Remedial Action Completion Report
February 2005

Hydro-seeding of the landfill    (9/2/04)

Installation of an erosion mat on the hydro-seeded slope    (9/8/04)
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Planting of a red oak tree    (9/27/04)

Planting in the riparian buffer zone    (9/27/04)
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View north at completion of site work    (10/13/04)

Top of completed landfill (south side)    (10/13/04)
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View north of the west landfill side    (10/13/04)

View west of the northern slope and swale of landfill by the corn field    (10/13/04)
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Power mixer working in Lagoon 1    (05/2004)

Mixing Sludge in Lagoon 1    (05/2004)



















DAILY REPORT
AMBIENT AIR MONITORING

POWNAL TANNERY SITE

Date:

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.003 0.011 0.005 0.002 0.004 0.003 0.003 0.006 0.003 - - 0.003
2nd event 0.005 0.009 0.006 0.003 0.004 0.004 - - 0.003 - - 0.003
3rd event 0.005 0.007 0.006 0.004 0.004 0.004 - - 0.004 - - 0.004
4th event 0.007 0.008 0.008 - - 0.005 - - - - - 0.010

Daily Avg

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.000 0.013 0.000 0.000 0.003 0.000 0.000 0.139 0.042 0.000 0.265 0.048
2nd event 0.000 0.030 0.004 0.000 0.012 0.000 0.000 0.142 0.040 0.000 0.000 0.000
3rd event 0.000 0.013 0.000 0.000 0.000 0.000 0.000 0.157 0.040 0.000 0.273 0.060
4th event 0.000 0.016 0.000 0.000 0.018 0.000 0.000 0.144 0.042 0.000 0.240 0.048

Daily Avg

1  Events 1, 2, and 3 are recorded from the datalogger. Event 4 was recorded from the field record.
2  Event 1 was recorded from the datalogger. Event 2 and 3 were recorded from the field record. Event 4 did not record due to sensor saturation.
3  Events 1, 2, 3, and 4 were recorded from the field record.

Monday, April 12, 2004

H2S Ambient Concentration
HS1 HS21 HS32 HS43

ppm ppm ppm ppm

0.006 0.004 0.003 0.005

VOC Ambient Concentration
V1 V2 V3 V4

ppm ppm ppm ppm

0.001 0.000 0.041 0.039

Particulate Ambient Concentration
DR1 DR2 DR3 DR4

µg/m3

34.1
2nd 30 min. TWA 49.9 32.1 30.6 49.9
1st 30 min. TWA 40.7 25.6 18.8

32.7
4th 30 min. TWA 18.9 12.1 11.5 15.7
3rd 30 min. TWA 29.5 20.7 18.4

11.3
6th 30 min. TWA 13.4 9.4 8.1 18.2
5th 30 min. TWA 14.7 10.3 8.1

21.3
8th 30 min. TWA 12.6 7.8 6.7 22.1
7th 30 min. TWA 13.5 8.8 7.6

12.5
10th 30 min. TWA 11.1 7.0 5.8 9.3
9th 30 min. TWA 11.4 7.2 6.3

9.8
12th 30 min. TWA 11.0 6.3 5.1 10.7
11th 30 min. TWA 11.6 6.7 5.0

14.2
14th 30 min. TWA 10.9 6.1 4.7 11.9
13th 30 min. TWA 11.5 6.0 4.8

13.8
16th 30 min. TWA 10.5 6.4 5.4 10.1
15th 30 min. TWA 10.4 5.8 5.1

14.3
18th 30 min. TWA 11.4 6.6 5.3 7.9
17th 30 min. TWA 11.0 6.8 6.0

17.8Daily Average 16.9 10.7 9.1



DAILY REPORT
AMBIENT AIR MONITORING

POWNAL TANNERY SITE

Date:

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.000 0.013 0.008 0.004 0.005 0.005 0.003 0.006 0.005 0.003 0.005 0.004
2nd event 0.007 0.036 0.013 0.004 0.006 0.005 - - - 0.004 0.005 0.005
3rd  event - - - - - - - - - - - -
4th  event - - - - - - - - - - - -

Daily Avg

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.000 0.270 0.014 0.000 0.000 0.000 0.000 0.104 0.012 0.000 0.270 0.056
2nd event 0.000 0.092 0.014 0.000 0.000 0.000 0.000 0.119 0.019 0.000 0.246 0.056
3rd  event - - - - - - - - - - - -
4th  event - - - - - - - - - - - -

Daily Avg

1  Sampling was discontinued after Event 2 due to rain.
2  Equipment was not operating properly for Event 2.  Sampling was discontinued after Event 2 due to rain.

Tuesday, April 13, 2004

H2S Ambient Concentration
HS11 HS21 HS32 HS41

ppm ppm ppm ppm

0.011 0.005 0.005 0.005

VOC Ambient Concentration
V11 V21 V31 V41

ppm ppm ppm ppm

0.014 0.000 0.016 0.056

Particulate Ambient Concentration
DR1 DR2 DR3 DR4

µg/m3
0.2

2nd 30 min. TWA 13.2 0.0 0.2 0.0
1st 30 min. TWA 15.6 0.1 0.2

0.0
4th 30 min. TWA 22.9 0.1 0.6 0.0
3rd 30 min. TWA 25.3 0.0 0.7

0.0
6th 30 min. TWA 19.1 0.3 0.9 0.0
5th 30 min. TWA 18.2 0.2 0.8

0.0
8th 30 min. TWA 8.0 0.7 1.0 0.0
7th 30 min. TWA 1.6 0.4 0.9

0.0
10th 30 min. TWA 25.2 0.5 0.9 0.0
9th 30 min. TWA 27.0 0.4 0.9

0.0
12th 30 min. TWA 11.5 1.2 - 0.0
11th 30 min. TWA 28.6 0.9 0.9

-
14th 30 min. TWA - - - -
13th 30 min. TWA 2.0 2.3 -

-
16th 30 min. TWA - - - -
15th 30 min. TWA - - -

0.0Daily Average 16.8 0.5 0.7



DAILY REPORT
AMBIENT AIR MONITORING

POWNAL TANNERY SITE

Date:

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.000 0.010 0.003 0.000 0.002 0.001 0.000 0.002 0.000 0.000 0.008 0.003
2nd event 0.000 0.005 0.003 0.000 0.002 0.002 0.000 0.003 0.000 0.000 0.006 0.002
3rd  event - - - - - - - - - - - -
4th  event - - - - - - - - - - - -

Daily Avg

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.158 0.035 0.000 0.065 0.265
2nd event 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.127 0.021 0.000 0.000 0.000
3rd  event - - - - - - - - - - - -
4th  event - - - - - - - - - - - -

Daily Avg

1 Sampling events 3 and 4 were not performed due to rain.

Wednesday, April 14, 2004

H2S Ambient Concentration
HS11 HS21 HS31 HS41

ppm ppm ppm ppm

0.003 0.002 0.000 0.002

VOC Ambient Concentration
V11 V21 V31 V41

ppm ppm ppm ppm

0.000 0.000 0.028 0.133

Particulate Ambient Concentration
DR1 DR2 DR3 DR4

µg/m3
2.7

2nd 30 min. TWA 3.2 1.2 2.0 7.2
1st 30 min. TWA 4.3 1.2 1.6

7.3
4th 30 min. TWA 4.5 4.2 3.1 11.8
3rd 30 min. TWA 3.4 2.4 2.2

11.5
6th 30 min. TWA 6.6 6.1 5.2 16.3
5th 30 min. TWA 4.4 3.2 2.3

20.6
8th 30 min. TWA 11.7 13.5 7.6 23.0
7th 30 min. TWA 10.6 11.2 7.6

13.4
10th 30 min. TWA 6.9 7.3 4.3 11.3
9th 30 min. TWA 10.0 11.4 6.5

13.2
12th 30 min. TWA 5.2 5.6 4.3 8.3
11th 30 min. TWA 5.4 5.5 3.7

9.5
14th 30 min. TWA 7.0 8.6 6.0 11.0
13th 30 min. TWA 5.7 6.9 4.8

12.4
16th 30 min. TWA 8.7 10.1 6.9 13.2
15th 30 min. TWA 25.9 9.7 6.9

14.1
18th 30 min. TWA 10.7 11.4 8.4 14.4
17th 30 min. TWA 9.5 10.6 7.3

-
Daily Average 8.1 7.4 5.2 12.3

19th 30 min. TWA 10.7 10.6 8.9



DAILY REPORT
AMBIENT AIR MONITORING

POWNAL TANNERY SITE

Date:

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.002 0.009 0.005 0.003 0.005 0.004 0.000 0.004 0.002 0.004 0.008 0.005
2nd event 0.006 0.008 0.007 0.004 0.006 0.004 0.003 0.004 0.004 0.005 0.008 0.006
3rd event 0.006 0.012 0.007 0.004 0.008 0.006 0.003 0.005 0.004 0.005 0.028 0.008
4th event 0.007 0.011 0.008 0.005 0.007 0.007 0.004 0.007 0.005 0.007 0.028 0.008

Daily Avg

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.099 0.010 0.000 0.297 0.076
2nd event 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.103 0.011 0.000 0.000 0.000
3rd event 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.116 0.010 0.000 0.438 0.080
4th event 0.000 0.000 0.000 0.000 0.039 0.032 0.000 0.073 0.004 0.000 2.107 0.088

Daily Avg

1 Monitor was reading low relative to the other monitors.  Monitor was recalibrated the next morning.

-
Daily Average 6.7 0.5 3.1 10.1

19th 30 min. TWA - - -

9.6
18th 30 min. TWA 5.0 0.0 0.7 4.8
17th 30 min. TWA 4.3 0.0 0.4

10.2
16th 30 min. TWA 4.8 0.0 0.5 10.0
15th 30 min. TWA 4.2 0.0 0.2

18.7
14th 30 min. TWA 4.6 0.0 0.1 10.0
13th 30 min. TWA 4.9 0.0 0.6

7.0
12th 30 min. TWA 4.3 0.0 0.6 12.3
11th 30 min. TWA 4.6 0.0 0.8

9.3
10th 30 min. TWA 4.9 0.0 1.4 10.1
9th 30 min. TWA 6.1 0.0 2.6

12.9
8th 30 min. TWA 6.7 0.0 3.6 10.2
7th 30 min. TWA 9.1 0.1 6.4

15.0
6th 30 min. TWA 10.2 1.1 7.5 12.9
5th 30 min. TWA 10.6 2.2 7.9

5.4
4th 30 min. TWA 10.0 1.8 7.4 14.9
3rd 30 min. TWA 9.3 1.3 5.8

2.2
2nd 30 min. TWA 8.8 1.4 4.7 6.3
1st 30 min. TWA 8.8 1.4 3.9

Particulate Ambient Concentration
DR1 DR21 DR3 DR4

µg/m3

ppm

0.000 0.008 0.009 0.061

ppm ppm ppm

VOC Ambient Concentration
V1 V2 V3 V4

ppm

0.007 0.005 0.004 0.007

ppm ppm ppm

Thursday, April 15, 2004

H2S Ambient Concentration
HS1 HS2 HS3 HS4



DAILY REPORT
AMBIENT AIR MONITORING

POWNAL TANNERY SITE

Date:

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.006 0.011 0.009 0.006 0.008 0.007 0.003 0.024 0.011 0.006 0.032 0.010
2nd event 0.009 0.011 0.010 0.007 0.008 0.008 0.005 0.016 0.007 0.007 0.015 0.009
3rd event 0.008 0.024 0.010 0.008 0.009 0.008 0.006 0.010 0.007 0.007 0.130 0.018
4th event 0.007 0.010 0.009 0.008 0.009 0.009 0.006 0.008 0.007 0.010 0.170 0.043

Daily Avg

Low High Avg Low High Avg Low High Avg Low High Avg

1st event 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.046 0.002 0.000 0.092 0.000
2nd event 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.067 0.003 0.000 0.172 0.026
3rd event 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.061 0.028 0.000 0.358 0.077
4th event 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.618 0.012 0.000 0.265 0.030

Daily Avg

1 The sampling period for HS3 did not coincide with the period for Units 1, 2 and 4.  The HS3 monitor required a regeneration of the sensor.

-

2.3

3 The low values reported for units V1 and V2 may be related to a faulty zero air carbon filter.  The carbon filter was replaced.  The VOC monitors will be
zeroed using a zero gas beginning 4/20/04.

1.6
Daily Average 7.0 3.3 39.9 24.2

19th 30 min. TWA -

7.7

-

7.0
18th 30 min. TWA 7.4 2.6 28.2 2.4
17th 30 min. TWA 7.8

2.6

45.1

24.7
16th 30 min. TWA 7.4 4.3 19.3 15.7
15th 30 min. TWA 7.7

2.8

49.3

32.1
14th 30 min. TWA 7.9 3.2 73.7 38.5
13th 30 min. TWA 7.6

2.0

71.6

65.9
12th 30 min. TWA 6.5 2.0 58.6 45.3
11th 30 min. TWA 6.1

2.6

69.2

76.9
10th 30 min. TWA 5.8 2.2 63.0 37.9
9th 30 min. TWA 5.4

3.6

54.5

6.1
8th 30 min. TWA 5.5 2.5 41.1 8.4
7th 30 min. TWA 5.9

3.8

24.8

45.3
6th 30 min. TWA 6.0 3.2 24.6 27.9
5th 30 min. TWA 6.4

4.3

31.9

8.4
4th 30 min. TWA 6.4 3.6 25.7 3.4
3rd 30 min. TWA 6.6

µg/m3

8.4

9.2
2nd 30 min. TWA 10.7 4.0 16.9 2.5
1st 30 min. TWA 8.3

ppm ppm

12.8

Particulate Ambient Concentration
DR1 DR2 DR34 DR44

0.000 0.000 0.011 0.033

VOC Ambient Concentration
V13 V23 V3 V4

ppmppm

ppm

0.009 0.008 0.008 0.020

ppm ppm ppm

2 The value greater than 0.1 for event 3 lasted for 1 minute at 12:34 pm.  The values greater than 0.1 for event 4 lasted for 4 minutes from 3:29-3:32 pm.

Friday, April 16, 2004

H2S Ambient Concentration
HS1 HS2 HS31 HS42



DAILY REPORT
AMBIENT AIR MONITORING

POWNAL TANNERY SITE

4 Apparent exceedances of the reporting level occurred at DR3 between 12 pm and 2:30 pm and at DR4 between 11:30 am and 1:00 pm.  Shake-down
activities in which material amended with cement in the dry.  Dust controls implemented and dust levels reduced as shown in following sampling events



SAMPLING SUMMARY REPORT
POWNAL TANNERY SITE

Date: Monday, April 19, 2004

TSP Monitor: Daily zero of the instrument performed in accordance with manufacturer spec
H2S Monitor:  Daily regeneration, equilibration and zero performed in accordance with manufacturers spec

4) Meteorological Data 7 AM - 7 PM:
Average daily temperature:  79.7°F
Average wind speed: 4.7 MPH
Predominant wind direction: SSW

5) Site Activity:
Start Time: 1245
Stop Time: 1610
Description:

6) Other:
(a)  Monitoring for VOC & H2S was initated at 10 AM.  Prior to 10 AM, work on the site was not intrusive and
consisted of moving fences, setting up pumps and hoses, moving of hood and one cell was mixed.
(b)  Sampling at two downwind H2S monitors was curtailed prior to the end of the work day as a result of
complete discharge of the instrument battery.  Please note that the power supply for the H2S monitors will be
reconfigured by 4/23/04 to provide 10-12 hours of uninterrupted operation.

1) Exceedances:
There was one exceedance of the particulate 15-minute standard at monitor location DR4 at 9 AM. Water trucks
were used on site for dust suppression.

2) Sampling Procedures:
Sampling procedures followed those specified in the Sampling Summary Document included using a MIE
DataRAM for particulate, Jerome 631-X for H2S and ppbRae for VOC.  All equipment was operated in
accordance with manufacturers specifications.

3) Calibrations:
VOC Monitor: Daily zero and span performed with cal gas in accordance with manufacturers spec.

Moved Fence, Mixed One Lagoon Cell. Road Construction.



DAILY VOC REPORT
POWNAL TANNERY SITE

Date: Monday, April 19, 2004
Action Limit = 15-minute TWA greater than 5 ppm

Low High
15-min
TWA Low High

15-min
TWA Low High

15-min
TWA Low High

15-min
TWA

10:00 (a) (a) (a) (a) (a) (a) (a) (a) (a) 0.000 0.074 0.0056
10:15 0.000 (b) 0.019 (b) 0.003 (b) 0.000 (b) 0.013 (b) 0.000 (b) (a) (a) (a) 0.000 (b) 0.066 (b) 0.005 (b)
10:30 0.000 0.023 0.002 0.000 0.031 0.001 0.000 (b) 0.051 (b) 0.002 (b) 0.000 0.072 0.005
10:45 0.000 0.057 0.004 0.000 0.015 0.000 0.000 0.036 0.002 0.000 0.081 0.007
11:00 0.000 0.048 0.002 0.000 0.037 0.003 0.000 0.050 0.002 0.000 0.097 0.009
11:15 0.000 0.154 0.009 0.000 0.028 0.001 0.000 0.033 0.002 0.000 0.144 0.011
11:30 0.000 0.111 0.003 0.000 0.003 0.000 0.000 0.037 0.002 0.000 0.144 0.014
11:45 0.000 0.053 0.005 0.000 0.053 0.012 0.000 0.054 0.002 0.000 0.172 0.006
12:00 0.000 0.045 0.003 0.000 0.096 0.009 0.000 0.077 0.002 0.000 0.078 0.021
12:15 0.000 0.018 0.000 0.001 0.042 0.019 0.000 0.058 0.002 0.003 0.036 0.017
12:30 0.000 0.046 0.003 0.000 0.031 0.005 0.000 0.038 0.001 0.001 0.081 0.027
12:45 0.000 0.110 0.004 0.000 0.034 0.003 0.000 0.033 0.002 0.000 0.044 0.018
13:00 0.000 0.042 0.002 0.000 0.013 0.001 0.000 0.033 0.002 0.000 0.046 0.029
13:15 0.000 0.029 0.000 0.000 0.026 0.002 0.000 0.083 0.002 0.023 0.060 0.043
13:30 0.000 0.002 0.000 0.000 0.032 0.004 0.000 0.095 0.005 0.020 0.231 0.048
13:45 0.000 0.000 0.000 0.000 0.029 0.007 0.000 0.100 0.005 0.000 0.150 0.026
14:00 0.000 0.000 0.000 0.000 0.046 0.006 0.000 0.064 0.004 0.000 0.220 0.007
14:15 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.120 0.004 0.000 0.061 0.014
14:30 0.000 0.000 0.000 0.000 0.032 0.000 0.000 0.053 0.003 0.000 0.066 0.017
14:45 0.000 0.008 0.000 0.000 0.030 0.000 0.000 0.030 0.001 0.000 0.031 0.009
15:00 0.000 0.001 0.000 0.000 0.002 0.000 0.000 0.054 0.003 0.000 0.050 0.005
15:15 0.000 0.000 0.000 0.000 0.016 0.000 0.000 0.042 0.003 0.000 0.017 0.003
15:30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.044 0.002 0.000 0.107 0.012
15:45 0.000 0.029 0.000 0.000 0.000 0.000 0.000 0.030 0.001 0.000 0.214 0.022
16:00 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.058 0.001 0.000 0.139 0.009
16:15 0.000 0.025 0.000 0.000 0.000 0.000 0.000 0.039 0.002 0.000 0.103 0.002
16:30 0.000 0.019 0.002 0.000 0.012 0.000 0.000 0.041 0.002 0.000 0.180 0.010
16:45 0.000 (b) 0.000 (b) 0.000 (b) 0.000 (b) 0.000 (b) 0.000 (b) 0.000 (b) 0.036 (b) 0.002 (b) (c) (c) (c)

Daily Average
Sampler Start Time
Sampler End Time

(a) Monitoring for VOC was initated at 10 AM.  Prior to 10 AM, work on the site was not intrusive and consisted of moving fences.
(b) Sampling data for this event may be based on less than 15 minutes of data due to startup or shutdown of the equipment during the
time period.
(c)  Monitoring for VOC ended before this point for the day.

Low value is the lowest 1-minute logged data in each 15-minute period
High value is the highest 1-minute logged data in each 15-minute period
15-minute TWA is calculated as an average of the 1-minute logged data
Daily average is an average of the 1-minute logged data

16:34 PM 16:35 PM 16:41 PM 16:30 PM
9:56 AM 10:02 AM 10:17 9:45 AM

ppm

0.002 0.003 0.002 0.016

Downwind Downwind Upwind

ppm

Downwind

ppm ppm
Time of Day

VOC Ambient Concentrations
V1 V2 V3 V4



DAILY HYDROGEN SULFIDE REPORT
POWNAL TANNERY SITE

Date: Monday, April 19, 2004
Action Limit = 1 hour TWA greater than 0.1 ppm

Low High
15-min
TWA

1-hr
TWA Low High

15-min
TWA

1-hr
TWA Low High

15-min
TWA

1-hr
TWA Low High

15-min
TWA

1-hr
TWA

10:00 (a) (a) (a) (a) (a) (a) (a) (a) (a) 0.003(c) 0.005(c) 0.005(c)
10:15 0.008(c) 0.013(c) 0.010(c) 0.005(c) 0.012(c) 0.009(c) (a) (a) (a) 0.005 0.006 0.005
10:30 0.009 0.014 0.010 0.000 0.010 0.006 0.003(c) 0.006(c) 0.005(c) 0.005 0.007 0.006
10:45 0.009 0.012 0.010 0.003 0.009 0.008 0.005 0.007 0.006 0.005 0.006 0.006
11:00 0.010 0.014 0.011 0.010(c) 0.001 0.011 0.007 0.007(c) 0.006 0.007 0.006 0.006(c) 0.006 0.007 0.006 0.006
11:15 0.010 0.015 0.011 0.004 0.010 0.007 0.005 0.008 0.007 0.006 0.009 0.007
11:30 0.008 0.013 0.010 0.000 0.011 0.007 0.006 0.010 0.007 0.005 0.007 0.006
11:45 0.009 0.011 0.010 0.007 0.011 0.008 0.006 0.009 0.007 0.005 0.009 0.007
12:00 0.009 0.013 0.010 0.010 0.000 0.009 0.006 0.007 0.003 0.008 0.006 0.007 0.006 0.011 0.007 0.007
12:15 0.008 0.010 0.010 0.007 0.009 0.008 0.004 0.007 0.006 0.005 0.009 0.007
12:30 0.008 0.010 0.009 0.007 0.009 0.008 0.005 0.007 0.006 0.006 0.011 0.007
12:45 0.008 0.011 0.009 0.004 0.014 0.008 0.006 0.007 0.006 0.006 0.011 0.008
13:00 0.008 0.010 0.009 0.009 0.004 0.009 0.008 0.008 0.006 0.007 0.006 0.006 0.003 0.010 0.007 0.007
13:15 0.008 0.009 0.009 0.003 0.008 0.006 0.000 0.007 0.006 0.005 0.011 0.006
13:30 0.008 0.013 0.009 0.000 0.009 0.006 0.006 0.007 0.006 0.006 0.011 0.007
13:45 0.007 0.009 0.008 0.005 0.010 0.008 0.000 0.009 0.006 0.007 0.021 0.009
14:00 0.007 0.010 0.008 0.008 0.000 0.010 0.007 0.007 0.005 0.008 0.006 0.006 0.007 0.015 0.009 0.008
14:15 0.008 0.012 0.009 0.003(c) 0.010(c) 0.007(c) 0.004 0.007 0.006 0.006 0.012 0.008
14:30 0.008 0.010 0.009 (b) (b) (b) 0.006 0.008 0.007 0.007 0.013 0.008
14:45 0.008 0.011 0.009 (b) (b) (b) 0.006 0.007 0.007 0.006 0.009 0.007
15:00 (b) (b) (b) 0.009(c) (b) (b) (b) 0.007(c) 0.006 0.007 0.006 0.007 0.006 0.010 0.008 0.008
15:15 (b) (b) (b) (b) (b) (b) 0.006 0.007 0.007 0.006 0.009 0.007
15:30 (b) (b) (b) (b) (b) (b) 0.006 0.008 0.007 0.007 0.009 0.007
15:45 (b) (b) (b) (b) (b) (b) 0.006 0.010 0.007 0.006 0.013 0.008
16:00 (b) (b) (b) (b) (b) (b) 0.006 0.010 0.007 0.007 0.008 0.015 0.009 0.008
16:15 (b) (b) (b) (b) (b) (b) 0.006 0.007 0.007 0.007 0.014 0.009
16:30 (b) (b) (b) (b) (b) (b) 0.005 0.007 0.007 0.007 0.013 0.009
16:45 (b) (b) (b) (b) (b) (b) 0.006 0.007 0.007 0.007 0.012 0.008

Daily Average
Sampler Start Time
Sampler End Time

Low value is the lowest 1-minute logged data in each 15-minute period
High value is the highest 1-minute logged data in each 15-minute period
15-minute TWA is calculated as an average of the 1-minute logged data
1-hour TWA is calculated as an average of the 4 15-minute TWAs within the hour
Daily average is an average of the 1-minute logged data
(a)  Monitoring for hydrogen sulfide initiated after this point for the day.

(c) Sampling data for this event may be based on less than 15 minutes or 1 hour of data due to startup or shutdown of the equipment during the time period.

Hydrogen Sulfide Ambient Concentrations

Time of Day

0.009 0.007 0.006 0.007

HS1 HS2 HS3 HS4
Downwind Downwind Upwind Downwind

ppm ppm ppm ppm

10:01 AM 10:08 AM 10:16 AM 9:51 AM

(b)  Sampling at this monitor was curtailed prior to the end of the work day as a result of complete discharge of the instrument battery.  Please note that the power supply for the H2S monitors will be
reconfigured by 4/23/04 to provide 10-12 hours of uninterrupted operation.

14:46 PM 14:18 PM 16:44 PM 16:52 PM



DAILY PARTICULATE REPORT
POWNAL TANNERY SITE

Date: Monday, April 19, 2004

DR1 DR2 DR3 DR4
Downwind Downwind Upwind Downwind

7:30 42.5 (a) 3.9 (a) (b) 31.0 (a)
8:00 44.7 20.9 0.0 39.3
8:30 42.3 20.4 0.0 52.8
9:00 42.5 22.9 0.0 56.0
9:30 42.6 17.9 0.0 47.8

10:00 38.0 4.8 0.0 31.2
10:30 26.9 2.9 0.0 27.4
11:00 23.0 1.2 0.0 22.9
11:30 26.1 0.7 0.0 17.7
12:00 20.7 1.4 0.0 21.7
12:30 17.8 0.1 0.0 11.7
13:00 25.0 1.2 0.0 3.8
13:30 26.3 0.2 0.0 1.4
14:00 18.7 0.8 0.0 1.5
14:30 27.5 3.4 0.0 0.1
15:00 22.2 1.2 0.0 0.0
15:30 19.9 2.2 0.0 0.1
16:00 19.5 0.1 0.0 0.1
16:30 16.1 0.0 0.0 0.1
17:00 14.9 (a) 0.0 (a) 0.0 (a) 0.4 (a)

Daily Average 27.9 5.6 0.0 18.0
Sampler Start Time 7:20 AM 7:22 AM 7:28 AM 7:26 AM
Sampler End Time 16:36 PM 16:41 PM 16:46 PM 16:52 PM

30-minute TWA is calculated as an average of the 1-minute logged data
Daily average is an average of the 1-minute logged data
(a) Sampling data for the first and last events may be based on less than 30 minutes of
data due to startup or shutdown of the equipment during the time period.
(b)  Monitoring for particulate initiated after this point for the day.

Action Limit = downwind monitor greater than 54 ug/m3 above upwind monitor
Particulate Ambient Concentrations

Time of Day 30 Min TWA
µg/m3
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710 Edgewater Drive
P.O. Box 4071
Wakefield, MA 01880-5381
Voice: (781) 224-6286  Fax: (781) 224-5986

September 9, 2004

Ms. Leslie McVickar
Remedial Project Manager
USEPA Region I
1 Congress Street
Suite 1100 (HBT)
Boston, MA  02114-2023

Subject: Contract No. 68-W6-0042
Work Assignment No.  150-RARA-01N9
Pownal Tannery RA
Completion Item/Punchlist for Pre-Final Inspection

Dear Ms. McVickar:

Attached is the a list of completion and punchlist items for the Pownal Tannery Superfund Site RA as of the pre-
final inspection performed on September 7, 2004.  To prepare this list, an inspection was performed by Greg
Mischel (TRC design and certifying engineer), Neil Thurber (M&E project engineer) and Juraj Bajgar (M&E
resident engineer on September 3, 2004.  The items were again checked during the Pre-Final inspection on
September 7, 2004.   Participants in this inspection were you, Brian Woods (VTDEC), Dale Weiss (TRC), Juraj
Bagjar and me.

Note that there are three categories of items for completion.  The first category includes items that are materially
related to the functionality of the remedy.  The Subcontractor is contractually obligated to complete these items by
September 15, 2004.  The second category includes items to be completed by September 30, 2004.  These are items
that do not materially affect the functionality of the remedy, but must be performed to complete the project.  The
third category includes minor punchlist items that must be addressed before project completion and final payment to
the subcontractor.  Note that contract line items that are not listed have been completed.  The contractor is on
schedule to complete items that materially impact the functionality of the remedy by September 15, 2004 and all
other items by September 30, 2004.

Please call me if you have any questions.

Sincerely,

METCALF & EDDY

Donald M. Dwight, P.E.
Project Manager

cc: Diana King, EPA
 C. Hagger, M&E
 M. DeChiara, M&E
 D. Weiss, TRC
 WA# 150-RARA-01N9



Pownal Tannery Remedial Action
WA 150-RARA-01N9

List of Items for Completion
Pre-Final Inspection
September 7, 2004

Status Anticipated
(% complete) Completion Date

Items to be completed by September 15, 2004
(Contract line items not listed are 100% complete)

1. CLIN 28 Landfill Cover Soil    99%   9/8/04
2. CLIN 31 Crushed Stone for Landfill Toe  95%  9/8/04
3. CLIN 32 Landfill Top Soil    60%  9/9/04

Items to be completed by September 30, 2004
1. CLIN 10 Remove Excavation Support System  5%  9/17/04
2. CLIN 19 Backfill Lagoons (and lagoon 1

berm reconstruction)     90%  9/24/04
3. CLIN 20 Placement of topsoil in lagoons  0%  9/24/04
4. CLIN 21 Permanent Seeding (off-cap)   0%  9/24/04
5. CLIN 22 Perimeter Access Road / O&M Staging area 40%  9/24/04
6. CLIN 23 Riparian Buffer Zone    0%  9/24/04
7. CLIN 33 Permanent Seeding for the landfill cap  40%  9/9/04
8. CLIN 34 Erosion Control blanket for landfill cap 20%  9/10/04
9. CLIN 35 Boulder Perimeter    10%  9/15/04
10. CLIN 36 Access Gates     0%  9/10/04
11. CLIN 37 Groundwater Monitoring Wells  0%  9/17/04
12. CLIN 38 Gas Monitoring Probes   0%  9/17/04
13. CLIN 39 Remove and Dispose/Re-Install Temp Fence 0%  9/17/04
14. CLIN 40 Modify Lagoon 4 Berm   80%  9/10/04
15. CLIN 41 Site Restoration and Demobilization  20%  9/30/04
16. CLIN 42 Remove and dispose of transite pipe  50%  9/17/04

Punchlist items related to the above items
1. Repair erosion on side slopes of landfill   0%  9/22/04
2. Remove debris from site    0%  9/30/04
3. Remove access road to northern berm cut  0%  9/22/04
4. Hydroseed work areas (other than topsoil areas)   0%  9/22/04
5. Fill detention pond     0%  9/22/04
6. Repair detention area for culvert No. 1   0%  9/22/04



710 Edgewater Drive
P.O. Box 4071
Wakefield, MA 01880-5381
Voice: (781) 224-6286  Fax: (781) 224-5986

September 21, 2004

Ms. Leslie McVickar
Remedial Project Manager
USEPA Region I
1 Congress Street
Suite 1100 (HBT)
Boston, MA  02114-2023

Subject: Contract No. 68-W6-0042
Work Assignment No.  150-RARA-01N9
Pownal Tannery RA
Completion Items/Punch list for Final Inspection

Dear Ms. McVickar:

Attached is a list of completion and punchlist items for the Pownal Tannery Superfund Site RA as of the final
inspection performed on September 17, 2004.  To prepare this list, an inspection was performed by Juraj Bajgar
(M&E resident engineer) on September 16, 2004.  The items were again checked during the Final inspection on
September 17, 2004.   Participants in this inspection were you, Brian Woods (VTDEC), George Desch, (VTDEC),
Dale Weiss (TRC),  Greg Mischel, (TRC design engineer), Gary Polumbo (Maxymillian Technologies),  Juraj
Bagjar and me.

Note that there are three categories of items for completion.  The first category includes items that are materially
related to the function of the remedy.  These items were completed on September 8, 2004, one week ahead of the
Subcontract date of September 15, 2004.   The second category includes items to be completed by September 30,
2004.  These are items that do not materially affect the function of the remedy, but must be performed to complete
the project.  The third category includes minor punchlist items that must be addressed before project completion and
final payment to the subcontractor.  Note that contract line items that are not listed have been completed.  The
contractor is on schedule to complete the project (i.e, all items listed) by September 30, 2004.

Please call me if you have any questions.

Sincerely,

METCALF & EDDY

Donald M. Dwight, P.E.
Project Manager

cc: Diana King, EPA
 C. Hagger, M&E
 M. DeChiara, M&E
 D. Weiss, TRC
 WA# 150-RARA-01N9



Pownal Tannery Remedial Action
WA 150-RARA-01N9

List of Items for Completion
EPA Final Inspection
September 17, 2004

Prepared by Metcalf & Eddy

Status Anticipated
(% complete) Completion Date

Subcontract Items to be completed by September 15, 2004
All Items related to the function of the remedy
(i.e., lagoon sludge remediation and landfill cap)   100%

Subcontract items to be completed by September 30, 2004
1. CLIN 10 Remove Excavation Support System  99%  9/20/04
2. CLIN 19 Backfill Lagoons (and lagoon 1

berm reconstruction)     90%  9/24/04
3. CLIN 20 Placement of topsoil in lagoons  0%  9/24/04
4. CLIN 21 Permanent Seeding (off-cap)   15%  9/27/04
5. CLIN 22 Perimeter Access Road / O&M Staging area 40%  9/23/04
6. CLIN 23 Riparian Buffer Zone    0%  9/24/04
7. CLIN 35 Boulder Perimeter    95%  9/17/04
8. CLIN 36 Access Gates     0%  9/27/04
9. CLIN 37 Groundwater Monitoring Wells  0%  9/23/04
10. CLIN 38 Gas Monitoring Probes   0%  9/23/04
11. CLIN 39 Remove and Dispose/Re-Install Temp Fence 25%  9/23/04
12. CLIN 41 Site Restoration and Demobilization  20%  9/30/04
13. CLIN 42 Remove and dispose of transite pipe*  50%  9/28/04

* - Additional 250’ of unanticipated transite pipe encountered on 9/15/04, requiring removal

Punchlist items related to the above items
1. Repair erosion on side slopes of landfill   0%  9/22/04
2. Remove debris from site    0%  9/30/04
3. Hydroseed work areas (other than topsoil areas)   15%  9/22/04
4. Install Gas Vents screens    90%  9/23/04
5. Install erosion controls (silt fence and haybales)

In 4 locations      0%  9/23/04
6. Provide keys for the site gates    0%  9/30/04
7. Remove Scale at the trailer site    0%  9/27/04
8. Repair section of the access road/slope

(by the gate damaged by vehicles   0%  9/23/04
9. Reinstall 3 posts on temporary fence previously removed

for site access      0%  9/23/04



The undersigned have attended the Pownal Tannery Superfund Site final site inspection on September
17, 2004 and agree that the Remedial Action is substantially complete, with the items listed above to
be executed for final project completion.

___________________________________________________________ ____________
Leslie McVickar, EPA Region I Remedial Project Manager   Date

___________________________________________________________ __________
Representative of the Vermont Department of Environmental Conservation Date

___________________________________________________________ ____________
Greg Mischel, P.E., TRC Design Engineer          VT P.E. License No. Date
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Pownal Tannery Remedial Action
List of Items for Completion by NL Construction /Maxymillian Technologies

Completion/Punch List Items as of
September 17, 2004 Inspection
Subcontract No. 3600100160

Prepared by Metcalf & Eddy

Status Anticipated
(% complete) Completion Date

Subcontract items to be completed by September 30, 2004
1. CLIN 10 Remove Excavation Support System  99%  9/20/04
2. CLIN 19 Backfill Lagoons (and lagoon 1

berm reconstruction)     90%  9/24/04
3. CLIN 20 Placement of topsoil in lagoons  0%  9/24/04
4. CLIN 21 Permanent Seeding (off-cap)   15%  9/27/04
5. CLIN 22 Perimeter Access Road / O&M Staging area 40%  9/23/04
6. CLIN 23 Riparian Buffer Zone    0%  9/24/04
7. CLIN 35 Boulder Perimeter    95%  9/17/04
8. CLIN 36 Access Gates     0%  9/27/04
9. CLIN 37 Groundwater Monitoring Wells  0%  9/23/04
10. CLIN 38 Gas Monitoring Probes   0%  9/23/04
11. CLIN 39 Remove and Dispose/Re-Install Temp Fence 25%  9/23/04
12. CLIN 41 Site Restoration and Demobilization  20%  9/30/04
13. CLIN 42 Remove and dispose of transite pipe  50%  9/28/04

Punch list items related to the above items
1. Remove debris from site    0%  9/30/04
2. Hydroseed work areas for erosion control   15%  9/22/04
3. Install Gas Vents screens    90%  9/23/04
4. Install erosion controls (silt fence and hay bales)

in 4 locations      0%  9/23/04
5. Provide keys for the site gates    0%  9/30/04
6. Remove weigh scale at the trailer locations  0%  9/27/04
7. Repair section of the access road/slope

(by the gate damaged by vehicles)   0%  9/23/04
8. Reinstall 5 posts on temporary fence   0%  9/23/04
9. Remove excess material and grade the slope at
 MW-107 and MW- 107R as per plan sheet C-12.  20%  9/23/04
10. Install additional boulders at the northwest side of the
 landfill in the swale     0%  9/28/04
11. Install 6 inches of topsoil, seed and a erosion mat on the
  river side of the lagoon 1 berm.    0%  9/23/04
12. Remove the excess exposed geotextile around the site 0%  9/29/04
13. Remove the silt fence along the riprap around the 0%  9/29/04

landfill and the toe stone drain     0%  9/29/04
14. Repair few remaining ruts caused by heavy equipment 90%  9/22/04
15. Re-grade the lagoon 2 area    0%  9/29/04
16. Provide padlocks and keys for the monitoring wells 0%  9/30/04
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and gas probes
17. Repair cracks in cover soil occurring after 9/17/04

inspection as a result of heavy rains received on 9/18/04 0%  9/24/04
18. Check that remaining piece of sheet piling is cut off

at least 6 feet below finished grade   0%  9/24/04



DRAFT 06-22-04

DRAFT
DATE: June 22, 2004

TO: Don Dwight

FROM: Diane Silverman, Ph.D.

Sean Czarniecki

SUBJECT: Supplemental Human Health Risk Assessment – Pownal Tannery Excavated Lagoon
Cover and Berm Soils

In response to a request by EPA to determine whether excavated lagoon cover and berm soils
containing levels of contaminants of concern (COCs) slightly in excess of risk-based preliminary
remediation goals (PRGs) may be used as backfill in the lagoons, a site-specific supplemental risk
assessment has been conducted.

As part of the Feasibility Study, risk-based PRGs were conservatively developed for the soil/sludge,
based on a cancer risk of 10-6 and a noncancer hazard index of 1.  Use of conservative assumptions
in the development of PRGs accounts for the presence of multiple COCs and provides assurance that
the risk remaining at a site after remediation does not exceed EPA’s target risk range.  Using
conservative assumptions allows the PRGs to be universally applied in the field without the need for
professional judgment and knowledge of risk assessment methods or applications (i.e., a simple
comparison of field measured concentrations with PRGs is all that is needed to make decisions on
the disposition of site materials).  However, because of the conservative assumptions used to develop
PRGs, cover and berm soils with concentrations of COCs slightly in excess of PRGs may not exceed
EPA’s target risk range and therefore, may be deemed as usable backfill.  In order to determine
whether the stockpiled cover and berm soils may safely remain on-site, this supplemental risk
assessment has been conducted to determine whether future exposure to these cover and berm soils
would result in an exceedance of the EPA target risk range.  If the risk associated with future
exposure to the cover and berm soils does not exceed the EPA target risk range despite exceeding
the PRGs, a defensible case may be made to re-use the cover and berm soils as on-site backfill in the
lagoons.

The selected remedy for the site included excavation of sludge from the lagoons.  During the
remedial design, it was anticipated that soils covering the sludge and the surrounding berm soils
would be relatively clean material (e.g., contain COC levels below PRGs), and could be used as
backfill in the lagoons once lagoon sludge is removed.  Actual sampling and analysis results of the
excavated cover and berm soils indicated levels of COCs slightly in excess of PRGs.  Compounds
noted as slightly exceeding PRGs include arsenic, benzo(a)pyrene, dioxins, arsenic, and chromium.
Due to a lack of reliable chromium speciation data, the chromium PRG was based on the assumption
that all chromium in soils exists as chromium VI, the most toxic species.

The supplemental risk assessment focused on potential future adult and young child exposures to soil
at the lagoon areas, planned for recreational development.  This scenario was selected since
recreational use is the most likely future land use of the site.  The supplemental risk assessment was
performed using the same methods and assumptions as the baseline risk assessment.  These methods
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and assumptions are briefly summarized in the following text and tables.  Additional details can be
found in the Remedial Investigation Report (July 2002) for the site.

Fifteen composite soil samples were collected from three stockpiles and analyzed for VOCs,
SVOCs, dioxins, and metals.  Chromium speciation was also performed on six samples to determine
the valence state(s) of chromium in soils, previously assumed to be chromium VI.  By performing
chromium speciation, the presence or absence of chromium VI is confirmed.  Chromium VI detected
results are evaluated as chromium VI, the more toxic form.  Total chromium results are evaluated as
chromium III.  All samples were validated using EPA data validation guidelines.

The composite soil samples evaluated included SC-001 through SC-015 collected from three 5000
ton stockpiles.  Samples SC-001 through SC-005, SC-006 thorough SC-010, and SC-011 through
SC-015 represent sets of five 8-point composite soil samples taken from each of the three stockpiles.
In addition, six supplemental samples were taken for analysis of chromium VI and total chromium to
evaluate speciation (SC-016 through SC-021).  The three stockpiles were evaluated separately to
determine whether one or more of the stockpiles may be safely reused as backfill.  Summary
statistics for the three stockpiles are presented on Table 1.  This table also presents the screening
process used to select COPCs.  In order to select COPCs, a comparison between the maximum
detected site concentrations and a conservative screening toxicity value is made.  The Region 9
residential soil PRGs have been used as screening toxicity values.  Any contaminant whose
maximum detected concentration exceeds the screening value is selected as a COPC and is further
evaluated in the risk assessment.  Soil contaminants selected as COPCs for this evaluation include:
benzo(a)anthracene, benzo(a)pyrene, dioxins (expressed as a toxic equivalent concentration [TEQ]),
arsenic, cadmium, manganese, and mercury.  Because both chromium VI and total chromium
(evaluated as chromium III) laboratory results were below Region 9 screening values, chromium was
not selected as a COPC.

In order to evaluate the magnitude of human exposures, an exposure point concentration (EPC) must
be estimated for each COPC in each stockpile.  Since the Upper Confidence Limit (UCL) on the
arithmetic mean is the most reliable estimate of exposure, UCLs have been calculated for each of the
COPCs.  UCLs were calculated using EPA’s calculation software, ProUCL version 3.0.  However,
for small data sets with high variability, the UCL may exceed the maximum detected concentration.
In these cases, the maximum detected concentration is used to evaluate the reasonable maximum
exposure (RME) scenario and the arithmetic mean concentration is used for the central tendency
(CT) exposure scenario.  Table 2 summarizes the statistic (UCL, mean or maximum) selected as the
EPC for each COPC.

To estimate the carcinogenic and noncarcinogenic risk associated with potential future soil
exposures, both exposure and toxicity information is needed.  To quantify the extent, frequency and
duration of potential human exposures, exposure assumptions are selected for the receptors of
interest.  Since the concern is future recreational exposures, young child and adult recreational
receptors have been selected for evaluation as the most conservative of the possible recreational
receptors.  A complete discussion of additional exposure pathways evaluated in the baseline risk
assessment can be found in the RI report along with the rationale for the recreational exposure
assumptions selected.  However, Table 3 has been included to provide a summary of the exposure
assumptions for the adult and child recreational receptors, respectively.  The toxicity values used in
this evaluation are the same as those used in the baseline risk assessment since no changes have
occurred to the COPC toxicity values since 2002.  Further information is provided in the RI report.
However, Table 4 lists the oral reference doses used to evaluate noncarcinogenic risk and Table 5
lists the oral slope factors used to evaluate carcinogenic risk.



Risk estimation was performed by combining the toxicity and exposure information as described in
the baseline risk assessment.  Tables 6 and 7 summarize the carcinogenic risks and noncarcinogenic
hazards associated with potential soil exposures for the adult and child RME and CT receptors,
respectively.  Individual receptor risks are within the EPA risk management cancer risk range of 10-6

to 10-4, and below the noncarcinogenic target risk of 1.

Tables 8 through 10 provide the cumulative receptor risks for the adult and child combined for the
three stockpiles.  Cumulative risk estimates provide the basis for risk determination at a site.
Cumulative receptor carcinogenic risks are also within the EPA risk management cancer risk range
of 10-6 to 10-4, and noncarcinogenic risks are below the target risk of 1.  This supplemental risk
evaluation demonstrates that potential human recreational exposures to stockpiled cover and berm
soils excavated from the lagoon areas are not associated with risk above regulatory guidelines.



TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

SC-001 to SC-005 120-82-1 1,2,4-Trichlorobenzene 0.0163 0.0163 mg/Kg SC-002 1 / 5 0.0094 - 0.0111 0.016 N/A 65 N N/A N/A N BSL
95-50-1 1,2-Dichlorobenzene 0.0134 0.193 mg/Kg SC-002 5 / 5 N/A 0.19 N/A 37 N N/A N/A N BSL
106-46-7 1,4-Dichlorobenzene 0.0103 0.0412 mg/Kg SC-002 4 / 5 0.0104 0.041 N/A 3.4 C N/A N/A N BSL
108-90-7 Chlorobenzene 0.015 0.0167 mg/Kg SC-005 3 / 5 0.0094 - 0.0104 0.017 N/A 15 N N/A N/A N BSL
100-41-4 Ethylbenzene 0.0107 0.0109 mg/Kg SC-004 2 / 5 0.0094 - 0.0129 0.011 N/A 8.9 C N/A N/A N BSL
79-20-9 Methyl acetate 0.111 0.248 mg/Kg SC-002 5 / 5 N/A 0.25 N/A 2200 N N/A N/A N BSL

91-57-6 2-Methylnaphthalene 0.033 0.033 mg/Kg SC-001 1 / 5 0.03 - 0.0319 0.033 N/A 5.6 N N/A N/A N BSL
106-44-5 4-Methylphenol 0.0305 J 0.0697 J mg/Kg SC-003 4 / 5 0.15 0.070 N/A 31 N N/A N/A N BSL
83-32-9 Acenaphthene 0.0578 0.108 mg/Kg SC-002 4 / 5 0.0303 0.11 N/A 370 N N/A N/A N BSL
208-96-8 Acenaphthylene 0.0432 0.0834 mg/Kg SC-001 5 / 5 N/A 0.083 N/A 5.6 N N/A N/A N BSL
120-12-7 Anthracene 0.0705 0.368 mg/Kg SC-001 5 / 5 N/A 0.37 N/A 2200 N N/A N/A N BSL
56-55-3 Benzo (a) anthracene 0.187 0.741 mg/Kg SC-001 5 / 5 N/A 0.74 N/A 0.62 C N/A N/A Y ASL
50-32-8 Benzo (a) pyrene 0.166 0.607 mg/Kg SC-001 5 / 5 N/A 0.61 N/A 0.062 C N/A N/A Y ASL
205-99-2 Benzo (b) fluoranthene 0.142 0.608 mg/Kg SC-002 5 / 5 N/A 0.61 N/A 0.62 C N/A N/A N BSL
191-24-2 Benzo (g,h,i) perylene 0.0913 0.31 mg/Kg SC-001 5 / 5 N/A 0.31 N/A 5.6 N N/A N/A N BSL
207-08-9 Benzo (k) fluoranthene 0.155 0.564 mg/Kg SC-001 5 / 5 N/A 0.56 N/A 6.2 C N/A N/A N BSL
86-74-8 Carbazole 0.033 J 0.141 J mg/Kg SC-002 5 / 5 N/A 0.14 N/A 24 C N/A N/A N BSL
218-01-9 Chrysene 0.174 0.644 mg/Kg SC-001 5 / 5 N/A 0.64 N/A 62 C N/A N/A N BSL
53-70-3 Dibenz (a,h) anthracene 0.0355 0.0355 mg/Kg SC-001 1 / 5 0.03 - 0.0319 0.036 N/A 0.062 C N/A N/A N BSL
132-64-9 Dibenzofuran 0.032 J 0.0654 J mg/Kg SC-002 4 / 5 0.15 0.065 N/A 29 N N/A N/A N BSL
206-44-0 Fluoranthene 0.402 1.66 mg/Kg SC-001 5 / 5 N/A 1.7 N/A 230 N N/A N/A N BSL
86-73-7 Fluorene 0.0321 0.122 mg/Kg SC-001 5 / 5 N/A 0.12 N/A 270 N N/A N/A N BSL
193-39-5 Indeno (1,2,3-cd) pyrene 0.0913 0.303 mg/Kg SC-001 5 / 5 N/A 0.30 N/A 0.62 C N/A N/A N BSL
85-01-8 Phenanthrene 0.222 1.04 mg/Kg SC-001 5 / 5 N/A 1.0 N/A 5.6 N N/A N/A N BSL
129-00-0 Pyrene 0.345 1.24 mg/Kg SC-002 5 / 5 N/A 1.2 N/A 230 N N/A N/A N BSL

1746-01-6 Dioxin TEQ 0.000095 0.000136 mg/Kg SC-003 5 / 5 N/A 0.00014 N/A 3.9E-06 C N/A N/A Y ASL

7429-90-5 Aluminum 6400 10000 mg/Kg SC-001 5 / 5 N/A 10000 N/A N/A N/A N/A N NTX
7440-36-0 Antimony 0.56 J 1.1 J mg/Kg SC-004 5 / 5 N/A 1.1 N/A 3.1 N N/A N/A N BSL
7440-38-2 Arsenic 4.3 8.8 mg/Kg SC-005 5 / 5 N/A 8.8 N/A 0.39 C N/A N/A Y ASL
7440-39-3 Barium 65 98 mg/Kg SC-001 5 / 5 N/A 98 N/A 540 N N/A N/A N BSL
7440-41-7 Beryllium 0.22 0.32 mg/Kg SC-002 5 / 5 N/A 0.32 N/A 15 N N/A N/A N BSL
7440-43-9 Cadmium 3.2 5.4 mg/Kg SC-002 5 / 5 N/A 5.4 N/A 3.7 N N/A N/A Y ASL
7440-70-2 Calcium 12000 23000 mg/Kg SC-002 5 / 5 N/A 23000 N/A N/A N/A N/A N NUT
7440-47-3 Chromium 1300 2800 mg/Kg SC-002 5 / 5 N/A 2800 N/A 10000 N N/A N/A N BSL
7440-48-4 Cobalt 7 11 mg/Kg SC-002 5 / 5 N/A 11 N/A N/A N/A N/A N NTX
7440-50-8 Copper 28 46 mg/Kg SC-002 5 / 5 N/A 46 N/A N/A N/A N/A N NTX
7439-89-6 Iron 19000 27000 mg/Kg SC-001 5 / 5 N/A 27000 N/A N/A N/A N/A N NUT
7439-92-1 Lead 100 150 mg/Kg SC-002 5 / 5 N/A 150 N/A N/A N/A N/A N BSL
7439-95-4 Magnesium 3900 9000 mg/Kg SC-005 5 / 5 N/A 9000 N/A N/A N/A N/A N NUT
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TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

7439-96-5 Manganese 580 J 1600 J mg/Kg SC-005 5 / 5 N/A 1600 N/A 180 N N/A N/A Y ASL
7439-97-6 Mercury 0.84 1.6 mg/Kg SC-003 5 / 5 N/A 1.6 N/A 0.61 N N/A N/A Y ASL
7440-02-0 Nickel 14 23 mg/Kg SC-002 5 / 5 N/A 23 N/A 160 N N/A N/A N BSL
7440-09-7 Potassium 480 670 mg/Kg SC-001 5 / 5 N/A 670 N/A N/A N/A N/A N NUT
7782-49-2 Selenium 0.17 0.24 mg/Kg SC-005 5 / 5 N/A 0.24 N/A 39 N N/A N/A N BSL
7440-22-4 Silver 0.28 0.51 mg/Kg SC-001 5 / 5 N/A 0.51 N/A 39 N N/A N/A N BSL
7440-62-2 Vanadium 7.9 12 mg/Kg SC-001 5 / 5 N/A 12 N/A 55 N N/A N/A N BSL
7440-66-6 Zinc 100 150 mg/Kg SC-002 5 / 5 N/A 150 N/A 2300 N N/A N/A N BSL

SC-006 to SC-010 79-20-9 Methyl acetate 0.0647 J 0.177 mg/Kg SC-009 5 / 5 N/A 0.18 N/A 2200 N N/A N/A N BSL

91-57-6 2-Methylnaphthalene 0.02765 J 0.02765 J mg/Kg SC-006 1 / 5 0.0304 - 0.0315 0.028 N/A 5.6 N N/A N/A N BSL
83-32-9 Acenaphthene 0.0366 J 0.041 J mg/Kg SC-009 2 / 5 0.0308 - 0.0315 0.041 N/A 370 N N/A N/A N BSL
208-96-8 Acenaphthylene 0.0363 0.05185 mg/Kg SC-006 5 / 5 N/A 0.052 N/A 5.6 N N/A N/A N BSL
120-12-7 Anthracene 0.032 J 0.153 J mg/Kg SC-009 5 / 5 N/A 0.15 N/A 2200 N N/A N/A N BSL
56-55-3 Benzo (a) anthracene 0.0964 0.416 J mg/Kg SC-009 5 / 5 N/A 0.42 N/A 0.62 C N/A N/A N BSL
50-32-8 Benzo (a) pyrene 0.0856 0.355 J mg/Kg SC-009 5 / 5 N/A 0.36 N/A 0.062 C N/A N/A Y ASL
205-99-2 Benzo (b) fluoranthene 0.0783 J 0.333 J mg/Kg SC-009 5 / 5 N/A 0.33 N/A 0.62 C N/A N/A N BSL
191-24-2 Benzo (g,h,i) perylene 0.0434 0.167 J mg/Kg SC-009 5 / 5 N/A 0.17 N/A 5.6 N N/A N/A N BSL
207-08-9 Benzo (k) fluoranthene 0.0687 0.282 mg/Kg SC-008 5 / 5 N/A 0.28 N/A 6.2 C N/A N/A N BSL
86-74-8 Carbazole 0.0328 J 0.0574 J mg/Kg SC-006 2 / 5 0.15 - 0.16 0.057 N/A 24 C N/A N/A N BSL
218-01-9 Chrysene 0.0912 0.348 J mg/Kg SC-009 5 / 5 N/A 0.35 N/A 62 C N/A N/A N BSL
132-64-9 Dibenzofuran 0.0459 J 0.0459 J mg/Kg SC-006 1 / 5 0.15 - 0.16 0.046 N/A 29 N N/A N/A N BSL
206-44-0 Fluoranthene 0.158 J 0.777 J mg/Kg SC-009 5 / 5 N/A 0.78 N/A 230 N N/A N/A N BSL
86-73-7 Fluorene 0.04635 J 0.0514 J mg/Kg SC-009 2 / 5 0.0308 - 0.0315 0.051 N/A 270 N N/A N/A N BSL
193-39-5 Indeno (1,2,3-cd) pyrene 0.0431 0.161 J mg/Kg SC-009 5 / 5 N/A 0.16 N/A 0.62 C N/A N/A N BSL
85-01-8 Phenanthrene 0.0755 J 0.45 J mg/Kg SC-009 5 / 5 N/A 0.45 N/A 5.6 N N/A N/A N BSL
129-00-0 Pyrene 0.167 0.757 J mg/Kg SC-009 5 / 5 N/A 0.76 N/A 230 N N/A N/A N BSL

1746-01-6 Dioxin TEQ 0.000012 0.000093 mg/Kg SC-006 5 / 5 N/A 0.000093 N/A 3.9E-06 C N/A N/A Y ASL

7429-90-5 Aluminum 9500 10500 mg/Kg SC-006 5 / 5 N/A 10500 N/A N/A N/A N/A N NTX
7440-36-0 Antimony 0.56 J 0.63 J mg/Kg SC-008 5 / 5 N/A 0.63 N/A 3.1 N N/A N/A N BSL
7440-38-2 Arsenic 3.95 4.6 mg/Kg SC-010 5 / 5 N/A 4.6 N/A 0.39 C N/A N/A Y ASL
7440-39-3 Barium 44 59.5 mg/Kg SC-006 5 / 5 N/A 60 N/A 540 N N/A N/A N BSL
7440-41-7 Beryllium 0.27 0.315 mg/Kg SC-006 5 / 5 N/A 0.32 N/A 15 N N/A N/A N BSL
7440-43-9 Cadmium 0.69 4.8 mg/Kg SC-006 5 / 5 N/A 4.8 N/A 3.7 N N/A N/A Y ASL
7440-70-2 Calcium 3600 19000 mg/Kg SC-006 5 / 5 N/A 19000 N/A N/A N/A N/A N NUT
7440-47-3 Chromium 180 1750 mg/Kg SC-006 5 / 5 N/A 1750 N/A 10000 N N/A N/A N BSL
7440-48-4 Cobalt 8.6 12 mg/Kg SC-010 5 / 5 N/A 12 N/A N/A N/A N/A N NTX
7440-50-8 Copper 18 22.5 mg/Kg SC-006 5 / 5 N/A 23 N/A N/A N/A N/A N NTX
7439-89-6 Iron 21000 36000 mg/Kg SC-007 5 / 5 N/A 36000 N/A N/A N/A N/A N NUT
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TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

7439-92-1 Lead 22 82.5 mg/Kg SC-006 5 / 5 N/A 83 N/A N/A N/A N/A N BSL
7439-95-4 Magnesium 4500 5300 mg/Kg SC-010 5 / 5 N/A 5300 N/A N/A N/A N/A N NUT
7439-96-5 Manganese 550 J 730 J mg/Kg SC-006 5 / 5 N/A 730 N/A 180 N N/A N/A Y ASL
7439-97-6 Mercury 0.35 1.75 J mg/Kg SC-006 5 / 5 N/A 1.8 N/A 0.61 N N/A N/A Y ASL
7440-02-0 Nickel 16 20 mg/Kg SC-006 5 / 5 N/A 20 N/A 160 N N/A N/A N BSL
7440-09-7 Potassium 660 730 mg/Kg SC-010 5 / 5 N/A 730 N/A N/A N/A N/A N NUT
7782-49-2 Selenium 0.24 0.425 mg/Kg SC-006 5 / 5 N/A 0.43 N/A 39 N N/A N/A N BSL
7440-22-4 Silver 0.11 0.145 mg/Kg SC-006 5 / 5 N/A 0.15 N/A 39 N N/A N/A N BSL
7440-62-2 Vanadium 8.5 10 mg/Kg SC-006 5 / 5 N/A 10 N/A 55 N N/A N/A N BSL
7440-66-6 Zinc 77 100 mg/Kg SC-006 5 / 5 N/A 100 N/A 2300 N N/A N/A N BSL

SC-011 to SC-015 83-32-9 Acenaphthene 0.0796 0.128 mg/Kg SC-013 2 / 5 0.029 - 0.058 0.13 N/A 370 N N/A N/A N BSL
208-96-8 Acenaphthylene 0.0589 0.0589 mg/Kg SC-015 1 / 5 0.057 - 0.058 0.059 N/A 5.6 N N/A N/A N BSL
120-12-7 Anthracene 0.0757 0.264 mg/Kg SC-013 4 / 5 0.057 0.26 N/A 2200 N N/A N/A N BSL
56-55-3 Benzo (a) anthracene 0.14 0.543 mg/Kg SC-012 5 / 5 N/A 0.54 N/A 0.62 C N/A N/A N BSL
50-32-8 Benzo (a) pyrene 0.124 0.547 mg/Kg SC-012 5 / 5 N/A 0.55 N/A 0.062 C N/A N/A Y ASL
205-99-2 Benzo (b) fluoranthene 0.0844 0.442 mg/Kg SC-012 5 / 5 N/A 0.44 N/A 0.62 C N/A N/A N BSL
191-24-2 Benzo (g,h,i) perylene 0.0629 0.261 mg/Kg SC-012 5 / 5 N/A 0.26 N/A 5.6 N N/A N/A N BSL
207-08-9 Benzo (k) fluoranthene 0.102 0.461 mg/Kg SC-012 5 / 5 N/A 0.46 N/A 6.2 C N/A N/A N BSL
86-74-8 Carbazole 0.0987 J 0.119 J mg/Kg SC-013 2 / 5 0.14 0.12 N/A 24 C N/A N/A N BSL
218-01-9 Chrysene 0.148 0.546 mg/Kg SC-012 5 / 5 N/A 0.55 N/A 62 C N/A N/A N BSL
132-64-9 Dibenzofuran 0.0623 J 0.0623 J mg/Kg SC-013 1 / 5 0.14 0.062 N/A 29 N N/A N/A N BSL
206-44-0 Fluoranthene 0.286 1.35 mg/Kg SC-013 5 / 5 N/A 1.4 N/A 230 N N/A N/A N BSL
86-73-7 Fluorene 0.0936 0.121 mg/Kg SC-013 2 / 5 0.029 - 0.058 0.12 N/A 270 N N/A N/A N BSL
193-39-5 Indeno (1,2,3-cd) pyrene 0.058 0.268 mg/Kg SC-012 5 / 5 N/A 0.27 N/A 0.62 C N/A N/A N BSL
85-01-8 Phenanthrene 0.167 0.836 mg/Kg SC-013 5 / 5 N/A 0.84 N/A 5.6 N N/A N/A N BSL
129-00-0 Pyrene 0.189 0.823 mg/Kg SC-013 5 / 5 N/A 0.82 N/A 230 N N/A N/A N BSL

1746-01-6 Dioxin TEQ 0.000035 0.000106 mg/Kg SC-015 5 / 5 N/A 0.00011 N/A 3.9E-06 C N/A N/A Y ASL

7429-90-5 Aluminum 9300 12000 mg/Kg SC-014 5 / 5 N/A 12000 N/A N/A N/A N/A N NTX
7440-36-0 Antimony 0.24 J 0.7 J mg/Kg SC-012 4 / 5 0.24 0.70 N/A 3.1 N N/A N/A N BSL
7440-38-2 Arsenic 4.4 5.4 mg/Kg SC-014 5 / 5 N/A 5.4 N/A 0.39 C N/A N/A Y ASL
7440-39-3 Barium 54 73 mg/Kg SC-013 5 / 5 N/A 73 N/A 540 N N/A N/A N BSL
7440-41-7 Beryllium 0.29 0.35 mg/Kg SC-014 5 / 5 N/A 0.35 N/A 15 N N/A N/A N BSL
7440-43-9 Cadmium 0.67 2.8 mg/Kg SC-013 5 / 5 N/A 2.8 N/A 3.7 N N/A N/A N BSL
7440-70-2 Calcium 5400 14000 mg/Kg SC-013 5 / 5 N/A 14000 N/A N/A N/A N/A N NUT
7440-47-3 Chromium 250 2500 mg/Kg SC-013 5 / 5 N/A 2500 N/A 10000 N N/A N/A N BSL
7440-48-4 Cobalt 9 11 mg/Kg SC-014 5 / 5 N/A 11 N/A N/A N/A N/A N NTX
7440-50-8 Copper 24 27 mg/Kg SC-012 5 / 5 N/A 27 N/A N/A N/A N/A N NTX
7439-89-6 Iron 21000 25000 mg/Kg SC-014 5 / 5 N/A 25000 N/A N/A N/A N/A N NUT
7439-92-1 Lead 26 100 mg/Kg SC-014 5 / 5 N/A 100 N/A N/A N/A N/A N BSL
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TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

7439-95-4 Magnesium 5200 6500 mg/Kg SC-014 5 / 5 N/A 6500 N/A N/A N/A N/A N NUT
7439-96-5 Manganese 560 J 700 J mg/Kg SC-013 5 / 5 N/A 700 N/A 180 N N/A N/A Y ASL
7439-97-6 Mercury 0.25 0.97 mg/Kg SC-014 5 / 5 N/A 0.97 N/A 0.61 N N/A N/A Y ASL
7440-02-0 Nickel 17 20 mg/Kg SC-012 5 / 5 N/A 20 N/A 160 N N/A N/A N BSL
7440-09-7 Potassium 620 790 mg/Kg SC-014 5 / 5 N/A 790 N/A N/A N/A N/A N NUT
7782-49-2 Selenium 0.13 0.32 mg/Kg SC-012 5 / 5 N/A 0.32 N/A 39 N N/A N/A N BSL
7440-22-4 Silver 0.095 0.16 mg/Kg SC-015 5 / 5 N/A 0.16 N/A 39 N N/A N/A N BSL
7440-28-0 Thallium 0.22 0.22 mg/Kg SC-015 1 / 5 0.19 - 0.22 0.22 N/A 0.52 N N/A N/A N BSL
7440-62-2 Vanadium 9.6 23 mg/Kg SC-012 5 / 5 N/A 23 N/A 55 N N/A N/A N BSL
7440-66-6 Zinc 79 100 mg/Kg SC-011 5 / 5 N/A 100 N/A 2300 N N/A N/A N BSL

SC-016 to SC-021 7440-47-3 Chromium 579 2300 mg/Kg SC-017 6 / 6 N/A 2300 N/A 10000 N N/A N/A N BSL

7440-47-3 Chromium VI 0.719 3.24 mg/Kg SC-021 6 / 6 N/A 3.2 N/A 30 C N/A N/A N BSL

(1)  Minimum/maximum detected concentration. Definitions: COPC = Chemical of Potential Concern
(2)  Maximum concentration used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(3)  Refer to supporting information for background discussion. PRG = Preliminary Remedial Goal
(4)  USEPA Region 9 PRGs for residential soil (adjusted to an hazard quotient = 0.1 for noncarcinogens), October 1, 2002. N/A = Not Applicable or Not Available

PRG for chromium III used for chromium. J = Estimated Value
PRG for methylmercury used for mercury. C = Carcinogenic
The most conservative PRG for all noncarcinogenic PAHs has been used for 2-methylnaphthalene, acenaphthylene, N = Non-Carcinogenic
           benzo(g,h,i)perylene and phenanthrene. SSL = Soil Screening Level
PRG for 2-chloroacetophenone has been used for acetophenone.

(5)  Rationale Codes: Selection  Reason: Above Screening Levels (ASL)
No Screening Level (NSL)

Deletion Reason: No Toxicity Information (NTX)
Essential Nutrient (NUT)
Frequency of Detection (FOD)
Below Screening Level (BSL)
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TABLE 2.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2) (3) (4)

SC-001 to SC-005

Benzo (a) anthracene mg/kg 4.6E-01 6.8E-01 (N) 7.4E-01 6.8E-01 mg/kg 95% UCL - N (d)

Benzo (a) pyrene mg/kg 3.9E-01 5.7E-01 (N) 6.1E-01 5.7E-01 mg/kg 95% UCL - N (d)

Dioxin TEQ mg/kg 1.1E-04 1.3E-04 (N) 1.4E-04 1.3E-04 mg/kg 95% UCL - N (d)

Arsenic mg/kg 5.6E+00 7.4E+00 (N) 8.8E+00 7.4E+00 mg/kg 95% UCL - N (d)

Cadmium mg/kg 4.2E+00 5.0E+00 (N) 5.4E+00 5.0E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 8.3E+02 1.4E+03 (G) 1.6E+03 J 1.4E+03 mg/kg 95% UCL - G (h)

Mercury mg/kg 1.3E+00 1.6E+00 (N) 1.6E+00 1.6E+00 mg/kg 95% UCL - N (d)

SC-006 to SC-010

Benzo (a) pyrene mg/kg 2.0E-01 3.1E-01 (N) 3.6E-01 J 3.1E-01 mg/kg 95% UCL - N (d)

Dioxin TEQ mg/kg 4.2E-05 7.9E-05 (N) 9.3E-05 7.9E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 4.2E+00 4.5E+00 (N) 4.6E+00 4.5E+00 mg/kg 95% UCL - N (d)

Cadmium mg/kg 2.6E+00 4.4E+00 (N) 4.8E+00 4.4E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 6.3E+02 7.1E+02 (N) 7.3E+02 J 7.1E+02 mg/kg 95% UCL - N (d)

Mercury mg/kg 1.0E+00 1.6E+00 (N) 1.8E+00 J 1.6E+00 mg/kg 95% UCL - N (d)
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TABLE 2.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2) (3) (4)

SC-011 to SC-015

Benzo (a) pyrene mg/kg 3.2E-01 5.0E-01 (N) 5.5E-01 5.0E-01 mg/kg 95% UCL - N (d)

Dioxin TEQ mg/kg 7.4E-05 9.9E-05 (N) 1.1E-04 9.9E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 4.9E+00 5.4E+00 (N) 5.4E+00 5.4E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 6.4E+02 6.9E+02 (N) 7.0E+02 J 6.9E+02 mg/kg 95% UCL - N (d)

Mercury mg/kg 7.2E-01 1.0E+00 (N) 9.7E-01 9.7E-01 mg/kg Max (g)

(1) Only COPCs selected on Table 1 and detected at each exposure point appear.
(2) T - Transformed; N - Normal; NP - Non-parametric; G - Gamma; <4 - sample size too small to calculate 95% UCL
(3) Statistics:  Maximum Detected Value (Max); 95% UCL of Transformed Data (95% UCL - T); 95% UCL of Normal Data (95% UCL - N); 95% UCL of Non-parametric Data (95% UCL - NP);
      95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean (Mean)
(4) Rationale:

(a) Due to small sample size (<4), the maximum detected concentration is used.
(b) When the maximum detected concentration is selected as the RME EPC, the arithmetic mean concentration is selected as the CT EPC.
(c) If the arithmetic mean concentration equals or exceeds the maximum detected concentration, the maximum detected concentration is used as the CT EPC.
(d) Shapiro-Wilk W Test or Lilliefors Test indicates data are normally distributed.
(e) Shapiro-Wilk W Test or Lilliefors Test indicates data are log-normally distributed.
(f) Shapiro-Wilk W Test or Lilliefors Test indicates data are neither normally nor log-normally distributed.
(g) 95% UCL exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC
(h) A-D Test and/or K-S Test indicates data are gamma distributed.

J = Estimated Concentration
Max = Maximum Detected Concentration
N/A = Not Applicable
UCL = Upper Confidence Limit
EPC = Exposure Point Concentration
RME = Reasonable Maximum Exposure
CT = Central Tendency
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TABLE 2.CT

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL TENDENCY EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2) (3) (4)

SC-001 to SC-005

Benzo (a) anthracene mg/kg 4.6E-01 6.8E-01 (N) 7.4E-01 6.8E-01 mg/kg 95% UCL - N (d)

Benzo (a) pyrene mg/kg 3.9E-01 5.7E-01 (N) 6.1E-01 5.7E-01 mg/kg 95% UCL - N (d)

Dioxin TEQ mg/kg 1.1E-04 1.3E-04 (N) 1.4E-04 1.3E-04 mg/kg 95% UCL - N (d)

Arsenic mg/kg 5.6E+00 7.4E+00 (N) 8.8E+00 7.4E+00 mg/kg 95% UCL - N (d)

Cadmium mg/kg 4.2E+00 5.0E+00 (N) 5.4E+00 5.0E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 8.3E+02 1.4E+03 (G) 1.6E+03 J 1.4E+03 mg/kg 95% UCL - G (h)

Mercury mg/kg 1.3E+00 1.6E+00 (N) 1.6E+00 1.6E+00 mg/kg 95% UCL - N (d)

SC-006 to SC-010

Benzo (a) pyrene mg/kg 2.0E-01 3.1E-01 (N) 3.6E-01 J 3.1E-01 mg/kg 95% UCL - N (d)

Dioxin TEQ mg/kg 4.2E-05 7.9E-05 (N) 9.3E-05 7.9E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 4.2E+00 4.5E+00 (N) 4.6E+00 4.5E+00 mg/kg 95% UCL - N (d)

Cadmium mg/kg 2.6E+00 4.4E+00 (N) 4.8E+00 4.4E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 6.3E+02 7.1E+02 (N) 7.3E+02 J 7.1E+02 mg/kg 95% UCL - N (d)

Mercury mg/kg 1.0E+00 1.6E+00 (N) 1.8E+00 J 1.6E+00 mg/kg 95% UCL - N (d)
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TABLE 2.CT

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL TENDENCY EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2) (3) (4)

SC-011 to SC-015

Benzo (a) pyrene mg/kg 3.2E-01 5.0E-01 (N) 5.5E-01 5.0E-01 mg/kg 95% UCL - N (d)

Dioxin TEQ mg/kg 7.4E-05 9.9E-05 (N) 1.1E-04 9.9E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 4.9E+00 5.4E+00 (N) 5.4E+00 5.4E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 6.4E+02 6.9E+02 (N) 7.0E+02 J 6.9E+02 mg/kg 95% UCL - N (d)

Mercury mg/kg 7.2E-01 1.0E+00 (N) 9.7E-01 7.2E-01 mg/kg Mean (b)

(1) Only COPCs selected on Table 1 and detected at each exposure point appear.
(2) T - Transformed; N - Normal; NP - Non-parametric; G - Gamma; <4 - sample size too small to calculate 95% UCL
(3) Statistics:  Maximum Detected Value (Max); 95% UCL of Transformed Data (95% UCL - T); 95% UCL of Normal Data (95% UCL - N); 95% UCL of Non-parametric Data (95% UCL - NP);
      95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean (Mean)
(4) Rationale:

(a) Due to small sample size (<4), the maximum detected concentration is used.
(b) When the maximum detected concentration is selected as the RME EPC, the arithmetic mean concentration is selected as the CT EPC.
(c) If the arithmetic mean concentration equals or exceeds the maximum detected concentration, the maximum detected concentration is used as the CT EPC.
(d) Shapiro-Wilk W Test or Lilliefors Test indicates data are normally distributed.
(e) Shapiro-Wilk W Test or Lilliefors Test indicates data are log-normally distributed.
(f) Shapiro-Wilk W Test or Lilliefors Test indicates data are neither normally nor log-normally distributed.
(g) 95% UCL exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC
(h) A-D Test and/or K-S Test indicates data are gamma distributed.

J = Estimated Concentration
Max = Maximum Detected Concentration
N/A = Not Applicable
UCL = Upper Confidence Limit
EPC = Exposure Point Concentration
RME = Reasonable Maximum Exposure
CT = Central Tendency
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TABLE 3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Adult CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR Ingestion Rate of Soil 100 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 24 years USEPA, 1994b

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

(ages 1-6) IR Ingestion Rate of Soil 200 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 6 years USEPA, 1994b

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Soil Pile

Soil Pile

Recreational User
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TABLE 3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Adult CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.07 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 24 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME CDI (mg/kg-day) =

(ages 1-6) SA Skin Surface Area Available for Contact 2,800 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.2 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 6 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Adult SA term assumes exposure to face, forearms, hands, and lower legs.

Adult AF term is geometric mean value for adult gardeners.

Young child SA term assumes exposure to face, forearms, hands, lower legs, and feet.

Young child AF term is geometric mean value for children playing in wet soil.

Soil Pile

Soil Pile

Recreational User
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TABLE 3.CT

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Adult CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT Chronic Daily Intake (CDI) (mg/kg-day) =

IR Ingestion Rate of Soil 50 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 7 years USEPA, 1994b

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT Chronic Daily Intake (CDI) (mg/kg-day) =

(ages 1-6) IR Ingestion Rate of Soil 100 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 2 years USEPA, 1994b

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Soil Pile

Soil Pile

Recreational User
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TABLE 3.CT

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Adult CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.07 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 7 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT CDI (mg/kg-day) =

(ages 1-6) SA Skin Surface Area Available for Contact 2,800 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.2 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 2 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Adult SA term assumes exposure to face, forearms, hands, and lower legs.

Adult AF term is geometric mean value for adult gardeners.

Young child SA term assumes exposure to face, forearms, hands, lower legs, and feet.

Young child AF term is geometric mean value for children playing in wet soil.

Soil Pile

Recreational User Soil Pile
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TABLE 4

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

POWNAL TANNERY - SOIL REUSE

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal Primary Combined RfD:Target Organ(s)

of  Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(1) (MM/DD/YYYY)

Benzo(a)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(a)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Dioxin TEQ N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Arsenic Chronic 3E-04 mg/kg-day (4) 3E-04 mg/kg-day Skin 3 IRIS 04/01/04

Cadmium (food) Chronic 1E-03 mg/kg-day 0.025 3E-05 mg/kg-day Kidney 10 IRIS 04/01/04

Manganese (other media) Chronic 7E-02 mg/kg-day 0.04 2.8E-03 mg/kg-day Nervous System 1 IRIS 04/01/04

Mercury (organic) Chronic 1E-04 mg/kg-day (4) 1E-04 mg/kg-day Nervous System 10 IRIS 04/01/04

(1)  Oral absorption efficiencies from RAGS, Part E (USEPA, 2001b). IRIS = Integrated Risk Information System

(2)  Calculated as: (oral RfD) x (oral to dermal adjustment factor). N/A = Not Applicable

(3)    RfDs for managanese are based on total allowable intake (10 mg/day) minus the background

  intake (5 mg/day).  The remaining intake (5 mg/day) is divided by 70 kg.

        RfD for mercury (organic) based on methylmercury.

(4)  Oral absorption efficiency exceeds 50%.  No adjustment of the oral reference dose is necessary.
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TABLE 5

CANCER TOXICITY DATA -- ORAL/DERMAL

POWNAL TANNERY - SOIL REUSE

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential Efficiency for Dermal for Dermal Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

(1) (MM/DD/YYYY)

Benzo(a)anthracene 7.3E-01 (mg/kg-day) -1 (1) 7.3E-01 (mg/kg-day) -1 B2 IRIS 04/01/04

Benzo(a)pyrene 7.3E+00 (mg/kg-day) -1 (1) 7.3E+00 (mg/kg-day) -1 B2 IRIS 04/01/04

Dioxin TEQ 1.5E+05 (mg/kg-day) -1 (1) 1.5E+05 (mg/kg-day) -1 B2 HEAST 07/01/97

Arsenic 1.5E+00 (mg/kg-day) -1 (1) 1.5E+00 (mg/kg-day) -1 A IRIS 04/01/04

Cadmium N/A N/A N/A N/A N/A D IRIS 04/01/04

Manganese N/A N/A N/A N/A N/A D IRIS 04/01/04

Mercury (organic) N/A N/A N/A N/A N/A C IRIS 04/01/04

IRIS = Integrated Risk Information System EPA Group:

HEAST = Health Effects Assessment Summary Tables      A - Human carcinogen

N/A = Not Applicable      B1 - Probable human carcinogen - indicates that limited human data are available

Slope factor for benzo(a)pyrene, along with the appropriate relative potency factor      B2 - Probable human carcinogen - indicates sufficient evidence in animals and

       (USEPA, 1993), used for the other carcinogenic PAHs.               inadequate or no evidence in humans

Weight of evidence for mercury (organic) based on methylmercury.      C - Possible human carcinogen

(1)  Oral absorption efficiency exceeds 50%.  Therefore, no adjustment of the oral slope factor is necessary.     D - Not classifiable as a human carcinogen (by the oral route)

     E - Evidence of noncarcinogenicity
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TABLE 6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil SC-001 to SC-005 Ingestion

Benzo(a)anthracene 7E-01 mg/kg 1.0E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 7.4E-08 3.0E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 6E-01 mg/kg 8.5E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 6.2E-07 2.5E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 1.9E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.9E-06 5.6E-11 mg/kg-day N/A N/A N/A

Arsenic 7E+00 mg/kg 1.1E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.7E-06 3.2E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02

Cadmium 5E+00 mg/kg 7.5E-07 mg/kg-day N/A N/A N/A 2.2E-06 mg/kg-day 1.0E-03 mg/kg-day 2.2E-03

Manganese 1E+03 mg/kg 2.1E-04 mg/kg-day N/A N/A N/A 6.2E-04 mg/kg-day 7.0E-02 mg/kg-day 8.9E-03

Mercury 2E+00 mg/kg 2.4E-07 mg/kg-day N/A N/A N/A 6.9E-07 mg/kg-day 1.0E-04 mg/kg-day 6.9E-03

Exp. Route Total 5E-06 3E-02

Dermal

Benzo(a)anthracene 7E-01 mg/kg 5.3E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 3.9E-08 1.5E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 6E-01 mg/kg 4.4E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 3.2E-07 1.3E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 2.3E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.4E-07 6.7E-12 mg/kg-day N/A N/A N/A

Arsenic 7E+00 mg/kg 1.3E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.0E-07 3.9E-07 mg/kg-day 3.0E-04 mg/kg-day 1.3E-03

Cadmium 5E+00 mg/kg 3.0E-09 mg/kg-day N/A N/A N/A 8.8E-09 mg/kg-day 2.5E-05 mg/kg-day 3.5E-04

Exp. Route Total 9E-07 2E-03

Exposure Point Total 6E-06 3E-02

SC-006 to SC-010 Ingestion

Benzo(a)pyrene 3E-01 mg/kg 4.7E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 3.4E-07 1.4E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 8E-05 mg/kg 1.2E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.8E-06 3.5E-11 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 6.8E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.0E-06 2.0E-06 mg/kg-day 3.0E-04 mg/kg-day 6.6E-03

Cadmium 4E+00 mg/kg 6.7E-07 mg/kg-day N/A N/A N/A 1.9E-06 mg/kg-day 1.0E-03 mg/kg-day 1.9E-03

Manganese 7E+02 mg/kg 1.1E-04 mg/kg-day N/A N/A N/A 3.1E-04 mg/kg-day 7.0E-02 mg/kg-day 4.4E-03

Mercury 2E+00 mg/kg 2.4E-07 mg/kg-day N/A N/A N/A 7.1E-07 mg/kg-day 1.0E-04 mg/kg-day 7.1E-03

Exp. Route Total 3E-06 2E-02

Dermal

Benzo(a)pyrene 3E-01 mg/kg 2.4E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.8E-07 7.1E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 8E-05 mg/kg 1.4E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.1E-07 4.1E-12 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 8.1E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.2E-07 2.4E-07 mg/kg-day 3.0E-04 mg/kg-day 7.9E-04

Cadmium 4E+00 mg/kg 2.7E-09 mg/kg-day N/A N/A N/A 7.8E-09 mg/kg-day 2.5E-05 mg/kg-day 3.1E-04

Exp. Route Total 5E-07 1E-03

Exposure Point Total 4E-06 2E-02
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TABLE 6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

SC-011 to SC-015 Ingestion

Benzo(a)pyrene 5E-01 mg/kg 7.5E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 5.4E-07 2.2E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 1.5E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.2E-06 4.3E-11 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 8.1E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.2E-06 2.3E-06 mg/kg-day 3.0E-04 mg/kg-day 7.8E-03

Manganese 7E+02 mg/kg 1.0E-04 mg/kg-day N/A N/A N/A 3.0E-04 mg/kg-day 7.0E-02 mg/kg-day 4.4E-03

Mercury 1E+00 mg/kg 1.5E-07 mg/kg-day N/A N/A N/A 4.3E-07 mg/kg-day 1.0E-04 mg/kg-day 4.3E-03

Exp. Route Total 4E-06 2E-02

Dermal

Benzo(a)pyrene 5E-01 mg/kg 3.9E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.8E-07 1.1E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 1.8E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.7E-07 5.2E-12 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 9.6E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.4E-07 2.8E-07 mg/kg-day 3.0E-04 mg/kg-day 9.4E-04

Exp. Route Total 7E-07 9E-04

Exposure Point Total 5E-06 2E-02

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 6.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil SC-001 to SC-005 Ingestion

Benzo(a)anthracene 7E-01 mg/kg 7.4E-09 mg/kg-day 7.3E-01 (mg/kg-day) -1 5.4E-09 7.4E-08 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 6E-01 mg/kg 6.2E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 4.5E-08 6.2E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 1.4E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.1E-07 1.4E-11 mg/kg-day N/A N/A N/A

Arsenic 7E+00 mg/kg 8.1E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.2E-07 8.1E-07 mg/kg-day 3.0E-04 mg/kg-day 2.7E-03

Cadmium 5E+00 mg/kg 5.5E-08 mg/kg-day N/A N/A N/A 5.5E-07 mg/kg-day 1.0E-03 mg/kg-day 5.5E-04

Manganese 1E+03 mg/kg 1.6E-05 mg/kg-day N/A N/A N/A 1.6E-04 mg/kg-day 7.0E-02 mg/kg-day 2.2E-03

Mercury 2E+00 mg/kg 1.7E-08 mg/kg-day N/A N/A N/A 1.7E-07 mg/kg-day 1.0E-04 mg/kg-day 1.7E-03

Exp. Route Total 4E-07 7E-03

Dermal

Benzo(a)anthracene 7E-01 mg/kg 7.7E-09 mg/kg-day 7.3E-01 (mg/kg-day) -1 5.6E-09 7.7E-08 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 6E-01 mg/kg 6.4E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 4.7E-08 6.4E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 3.4E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 5.0E-08 3.4E-12 mg/kg-day N/A N/A N/A

Arsenic 7E+00 mg/kg 1.9E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.9E-08 1.9E-07 mg/kg-day 3.0E-04 mg/kg-day 6.4E-04

Cadmium 5E+00 mg/kg 4.4E-10 mg/kg-day N/A N/A N/A 4.4E-09 mg/kg-day 2.5E-05 mg/kg-day 1.8E-04

Exp. Route Total 1E-07 8E-04

Exposure Point Total 5E-07 8E-03

SC-006 to SC-010 Ingestion

Benzo(a)pyrene 3E-01 mg/kg 3.4E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.5E-08 3.4E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 8E-05 mg/kg 8.6E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.3E-07 8.6E-12 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 4.9E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 7.4E-08 4.9E-07 mg/kg-day 3.0E-04 mg/kg-day 1.6E-03

Cadmium 4E+00 mg/kg 4.9E-08 mg/kg-day N/A N/A N/A 4.9E-07 mg/kg-day 1.0E-03 mg/kg-day 4.9E-04

Manganese 7E+02 mg/kg 7.8E-06 mg/kg-day N/A N/A N/A 7.8E-05 mg/kg-day 7.0E-02 mg/kg-day 1.1E-03

Mercury 2E+00 mg/kg 1.8E-08 mg/kg-day N/A N/A N/A 1.8E-07 mg/kg-day 1.0E-04 mg/kg-day 1.8E-03

Exp. Route Total 2E-07 5E-03

Dermal

Benzo(a)pyrene 3E-01 mg/kg 3.6E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.6E-08 3.6E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 8E-05 mg/kg 2.1E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.1E-08 2.1E-12 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 1.2E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.8E-08 1.2E-07 mg/kg-day 3.0E-04 mg/kg-day 3.9E-04

Cadmium 4E+00 mg/kg 3.9E-10 mg/kg-day N/A N/A N/A 3.9E-09 mg/kg-day 2.5E-05 mg/kg-day 1.6E-04

Exp. Route Total 7E-08 6E-04

Exposure Point Total 3E-07 6E-03
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TABLE 6.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

SC-011 to SC-015 Ingestion

Benzo(a)pyrene 5E-01 mg/kg 5.4E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 4.0E-08 5.4E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 1.1E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.6E-07 1.1E-11 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 5.9E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 8.8E-08 5.9E-07 mg/kg-day 3.0E-04 mg/kg-day 2.0E-03

Manganese 7E+02 mg/kg 7.6E-06 mg/kg-day N/A N/A N/A 7.6E-05 mg/kg-day 7.0E-02 mg/kg-day 1.1E-03

Mercury 7E-01 mg/kg 7.9E-09 mg/kg-day N/A N/A N/A 7.9E-08 mg/kg-day 1.0E-04 mg/kg-day 7.9E-04

Exp. Route Total 3E-07 4E-03

Dermal

Benzo(a)pyrene 5E-01 mg/kg 5.6E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 4.1E-08 5.6E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 2.6E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.9E-08 2.6E-12 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 1.4E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.1E-08 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day 4.7E-04

Exp. Route Total 1E-07 5E-04

Exposure Point Total 4E-07 4E-03

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Young Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil SC-001 to SC-005 Ingestion

Benzo(a)anthracene 7E-01 mg/kg 2.4E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.7E-07 2.8E-06 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 6E-01 mg/kg 2.0E-07 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.4E-06 2.3E-06 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 4.5E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 6.7E-06 5.2E-10 mg/kg-day N/A N/A N/A

Arsenic 7E+00 mg/kg 2.6E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.9E-06 3.0E-05 mg/kg-day 3.0E-04 mg/kg-day 1.0E-01

Cadmium 5E+00 mg/kg 1.8E-06 mg/kg-day N/A N/A N/A 2.0E-05 mg/kg-day 1.0E-03 mg/kg-day 2.0E-02

Manganese 1E+03 mg/kg 5.0E-04 mg/kg-day N/A N/A N/A 5.8E-03 mg/kg-day 7.0E-02 mg/kg-day 8.3E-02

Mercury 2E+00 mg/kg 5.6E-07 mg/kg-day N/A N/A N/A 6.5E-06 mg/kg-day 1.0E-04 mg/kg-day 6.5E-02

Exp. Route Total 1E-05 3E-01

Dermal

Benzo(a)anthracene 7E-01 mg/kg 8.7E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 6.3E-08 1.0E-06 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 6E-01 mg/kg 7.2E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 5.3E-07 8.4E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 3.8E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 5.6E-07 4.4E-11 mg/kg-day N/A N/A N/A

Arsenic 7E+00 mg/kg 2.2E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.3E-07 2.5E-06 mg/kg-day 3.0E-04 mg/kg-day 8.4E-03

Cadmium 5E+00 mg/kg 4.9E-09 mg/kg-day N/A N/A N/A 5.7E-08 mg/kg-day 2.5E-05 mg/kg-day 2.3E-03

Exp. Route Total 1E-06 1E-02

Exposure Point Total 1E-05 3E-01

SC-006 to SC-010 Ingestion

Benzo(a)pyrene 3E-01 mg/kg 1.1E-07 mg/kg-day 7.3E+00 (mg/kg-day) -1 8.0E-07 1.3E-06 mg/kg-day N/A N/A N/A

Dioxin TEQ 8E-05 mg/kg 2.8E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 4.1E-06 3.2E-10 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 1.6E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.4E-06 1.8E-05 mg/kg-day 3.0E-04 mg/kg-day 6.2E-02

Cadmium 4E+00 mg/kg 1.6E-06 mg/kg-day N/A N/A N/A 1.8E-05 mg/kg-day 1.0E-03 mg/kg-day 1.8E-02

Manganese 7E+02 mg/kg 2.5E-04 mg/kg-day N/A N/A N/A 2.9E-03 mg/kg-day 7.0E-02 mg/kg-day 4.1E-02

Mercury 2E+00 mg/kg 5.7E-07 mg/kg-day N/A N/A N/A 6.6E-06 mg/kg-day 1.0E-04 mg/kg-day 6.6E-02

Exp. Route Total 7E-06 2E-01

Dermal

Benzo(a)pyrene 3E-01 mg/kg 4.0E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.9E-07 4.7E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 8E-05 mg/kg 2.3E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.5E-07 2.7E-11 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 1.3E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.0E-07 1.6E-06 mg/kg-day 3.0E-04 mg/kg-day 5.2E-03

Cadmium 4E+00 mg/kg 4.4E-09 mg/kg-day N/A N/A N/A 5.1E-08 mg/kg-day 2.5E-05 mg/kg-day 2.0E-03

Exp. Route Total 8E-07 7E-03

Exposure Point Total 8E-06 2E-01
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TABLE 7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Young Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

SC-011 to SC-015 Ingestion

Benzo(a)pyrene 5E-01 mg/kg 1.7E-07 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.3E-06 2.0E-06 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 3.5E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 5.2E-06 4.1E-10 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 1.9E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.8E-06 2.2E-05 mg/kg-day 3.0E-04 mg/kg-day 7.3E-02

Manganese 7E+02 mg/kg 2.4E-04 mg/kg-day N/A N/A N/A 2.8E-03 mg/kg-day 7.0E-02 mg/kg-day 4.1E-02

Mercury 1E+00 mg/kg 3.4E-07 mg/kg-day N/A N/A N/A 4.0E-06 mg/kg-day 1.0E-04 mg/kg-day 4.0E-02

Exp. Route Total 9E-06 2E-01

Dermal

Benzo(a)pyrene 5E-01 mg/kg 6.3E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 4.6E-07 7.4E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 2.9E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 4.4E-07 3.4E-11 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 1.6E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.4E-07 1.8E-06 mg/kg-day 3.0E-04 mg/kg-day 6.1E-03

Exp. Route Total 1E-06 6E-03

Exposure Point Total 1E-05 2E-01

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 7.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Young Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil SC-001 to SC-005 Ingestion

Benzo(a)anthracene 7E-01 mg/kg 2.0E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.4E-08 6.9E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 6E-01 mg/kg 1.7E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.2E-07 5.8E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 3.7E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 5.6E-07 1.3E-10 mg/kg-day N/A N/A N/A

Arsenic 7E+00 mg/kg 2.2E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.2E-07 7.5E-06 mg/kg-day 3.0E-04 mg/kg-day 2.5E-02

Cadmium 5E+00 mg/kg 1.5E-07 mg/kg-day N/A N/A N/A 5.1E-06 mg/kg-day 1.0E-03 mg/kg-day 5.1E-03

Manganese 1E+03 mg/kg 4.1E-05 mg/kg-day N/A N/A N/A 1.4E-03 mg/kg-day 7.0E-02 mg/kg-day 2.1E-02

Mercury 2E+00 mg/kg 4.6E-08 mg/kg-day N/A N/A N/A 1.6E-06 mg/kg-day 1.0E-04 mg/kg-day 1.6E-02

Exp. Route Total 1E-06 7E-02

Dermal

Benzo(a)anthracene 7E-01 mg/kg 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.1E-08 5.1E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 6E-01 mg/kg 1.2E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 8.8E-08 4.2E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 6.3E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 9.4E-08 2.2E-11 mg/kg-day N/A N/A N/A

Arsenic 7E+00 mg/kg 3.6E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 5.4E-08 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.2E-03

Cadmium 5E+00 mg/kg 8.2E-10 mg/kg-day N/A N/A N/A 2.9E-08 mg/kg-day 2.5E-05 mg/kg-day 1.1E-03

Exp. Route Total 2E-07 5E-03

Exposure Point Total 1E-06 7E-02

SC-006 to SC-010 Ingestion

Benzo(a)pyrene 3E-01 mg/kg 9.2E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 6.7E-08 3.2E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 8E-05 mg/kg 2.3E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.5E-07 8.1E-11 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 1.3E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.0E-07 4.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.5E-02

Cadmium 4E+00 mg/kg 1.3E-07 mg/kg-day N/A N/A N/A 4.5E-06 mg/kg-day 1.0E-03 mg/kg-day 4.5E-03

Manganese 7E+02 mg/kg 2.1E-05 mg/kg-day N/A N/A N/A 7.2E-04 mg/kg-day 7.0E-02 mg/kg-day 1.0E-02

Mercury 2E+00 mg/kg 4.7E-08 mg/kg-day N/A N/A N/A 1.7E-06 mg/kg-day 1.0E-04 mg/kg-day 1.7E-02

Exp. Route Total 6E-07 5E-02

Dermal

Benzo(a)pyrene 3E-01 mg/kg 6.7E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 4.9E-08 2.3E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 8E-05 mg/kg 3.9E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 5.8E-08 1.4E-11 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 2.2E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.3E-08 7.8E-07 mg/kg-day 3.0E-04 mg/kg-day 2.6E-03

Cadmium 4E+00 mg/kg 7.3E-10 mg/kg-day N/A N/A N/A 2.5E-08 mg/kg-day 2.5E-05 mg/kg-day 1.0E-03

Exp. Route Total 1E-07 4E-03

Exposure Point Total 8E-07 5E-02
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TABLE 7.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Young Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

SC-011 to SC-015 Ingestion

Benzo(a)pyrene 5E-01 mg/kg 1.5E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.1E-07 5.1E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 2.9E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 4.3E-07 1.0E-10 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 1.6E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.3E-07 5.5E-06 mg/kg-day 3.0E-04 mg/kg-day 1.8E-02

Manganese 7E+02 mg/kg 2.0E-05 mg/kg-day N/A N/A N/A 7.1E-04 mg/kg-day 7.0E-02 mg/kg-day 1.0E-02

Mercury 7E-01 mg/kg 2.1E-08 mg/kg-day N/A N/A N/A 7.4E-07 mg/kg-day 1.0E-04 mg/kg-day 7.4E-03

Exp. Route Total 8E-07 4E-02

Dermal

Benzo(a)pyrene 5E-01 mg/kg 1.1E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 7.7E-08 3.7E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 1E-04 mg/kg 4.9E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 7.3E-08 1.7E-11 mg/kg-day N/A N/A N/A

Arsenic 5E+00 mg/kg 2.6E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.9E-08 9.2E-07 mg/kg-day 3.0E-04 mg/kg-day 3.1E-03

Exp. Route Total 2E-07 3E-03

Exposure Point Total 1E-06 4E-02

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 8.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-001 to SC-005

Benzo(a)anthracene 2E-07 - - 1E-07 - - 3E-07 N/A N/A - - N/A N/A

Benzo(a)pyrene 2E-06 - - 8E-07 - - 3E-06 N/A N/A - - N/A N/A

Dioxin TEQ 1E-05 - - 9E-07 - - 1E-05 N/A N/A - - N/A N/A

Arsenic 6E-06 - - 5E-07 - - 6E-06 Skin 1E-01 - - 8E-03 1E-01

Cadmium N/A - - N/A - - N/A Kidney 2E-02 - - 2E-03 2E-02

Manganese N/A - - N/A - - N/A Nervous System 8E-02 - - N/A 8E-02

Mercury N/A - - N/A - - N/A Nervous System 6E-02 - - N/A 6E-02

Chemical Total 2E-05 - - 2E-06 - - 2E-05 3E-01 - - 1E-02 3E-01

Radionuclide Total

Exposure Point Total 2E-05 3E-01

Exposure Medium Total 2E-05 3E-01

Medium Total 2E-05 3E-01

Receptor Total 2E-05 3E-01

- -  = Not Evaluated Total Risk Across All Media 2E-05 Total Hazard Across All Media  3E-01

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 7E-05 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = 2E-02

Total Liver HI = N/A

Total Nervous System HI = 1E-01

Total Skin HI = 1E-01

Total Eye HI = N/A

Total Alopecia HI = N/A

6/22/2004 Page 1 of 1 Table9-c.xls [T9RME-fRec (1)]



TABLE 8.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-001 to SC-005

Benzo(a)anthracene 2E-08 - - 2E-08 - - 4E-08 N/A N/A - - N/A N/A

Benzo(a)pyrene 2E-07 - - 1E-07 - - 3E-07 N/A N/A - - N/A N/A

Dioxin TEQ 8E-07 - - 1E-07 - - 9E-07 N/A N/A - - N/A N/A

Arsenic 4E-07 - - 8E-08 - - 5E-07 Skin 3E-02 - - 4E-03 3E-02

Cadmium N/A - - N/A - - N/A Kidney 5E-03 - - 1E-03 6E-03

Manganese N/A - - N/A - - N/A Nervous System 2E-02 - - N/A 2E-02

Mercury N/A - - N/A - - N/A Nervous System 2E-02 - - N/A 2E-02

Chemical Total 1E-06 - - 4E-07 - - 2E-06 7E-02 - - 5E-03 7E-02

Radionuclide Total

Exposure Point Total 2E-06 7E-02

Exposure Medium Total 2E-06 7E-02

Medium Total 2E-06 7E-02

Receptor Total 2E-06 7E-02

- -  = Not Evaluated Total Risk Across All Media 2E-06 Total Hazard Across All Media  7E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 7E-06 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = 6E-03

Total Liver HI = N/A

Total Nervous System HI = 4E-02

Total Skin HI = 3E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-006 to SC-010

Benzo(a)pyrene 1E-06 - - 5E-07 - - 2E-06 N/A N/A - - N/A N/A

Dioxin TEQ 6E-06 - - 6E-07 - - 6E-06 N/A N/A - - N/A N/A

Arsenic 3E-06 - - 3E-07 - - 4E-06 Skin 6E-02 - - 5E-03 7E-02

Cadmium N/A - - N/A - - N/A Kidney 2E-02 - - 2E-03 2E-02

Manganese N/A - - N/A - - N/A Nervous System 4E-02 - - N/A 4E-02

Mercury N/A - - N/A - - N/A Nervous System 7E-02 - - N/A 7E-02

Chemical Total 1E-05 - - 1E-06 - - 1E-05 2E-01 - - 7E-03 2E-01

Radionuclide Total

Exposure Point Total 1E-05 2E-01

Exposure Medium Total 1E-05 2E-01

Medium Total 1E-05 2E-01

Receptor Total 1E-05 2E-01

- -  = Not Evaluated Total Risk Across All Media 1E-05 Total Hazard Across All Media  2E-01

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 5E-05 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = 2E-02

Total Liver HI = N/A

Total Nervous System HI = 1E-01

Total Skin HI = 7E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 9.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-006 to SC-010

Benzo(a)pyrene 9E-08 - - 7E-08 - - 2E-07 N/A N/A - - N/A N/A

Dioxin TEQ 5E-07 - - 9E-08 - - 6E-07 N/A N/A - - N/A N/A

Arsenic 3E-07 - - 5E-08 - - 3E-07 Skin 2E-02 - - 3E-03 2E-02

Cadmium N/A - - N/A - - N/A Kidney 5E-03 - - 1E-03 6E-03

Manganese N/A - - N/A - - N/A Nervous System 1E-02 - - N/A 1E-02

Mercury N/A - - N/A - - N/A Nervous System 2E-02 - - N/A 2E-02

Chemical Total 8E-07 - - 2E-07 - - 1E-06 5E-02 - - 4E-03 5E-02

Radionuclide Total

Exposure Point Total 1E-06 5E-02

Exposure Medium Total 1E-06 5E-02

Medium Total 1E-06 5E-02

Receptor Total 1E-06 5E-02

- -  = Not Evaluated Total Risk Across All Media 1E-06 Total Hazard Across All Media  5E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 4E-06 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = 6E-03

Total Liver HI = N/A

Total Nervous System HI = 3E-02

Total Skin HI = 2E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-011 to SC-015

Benzo(a)pyrene 2E-06 - - 7E-07 - - 3E-06 N/A N/A - - N/A N/A

Dioxin TEQ 7E-06 - - 7E-07 - - 8E-06 N/A N/A - - N/A N/A

Arsenic 4E-06 - - 4E-07 - - 4E-06 Skin 7E-02 - - 6E-03 8E-02

Manganese N/A - - N/A - - N/A Nervous System 4E-02 - - N/A 4E-02

Mercury N/A - - N/A - - N/A Nervous System 4E-02 - - N/A 4E-02

Chemical Total 1E-05 - - 2E-06 - - 2E-05 2E-01 - - 6E-03 2E-01

Radionuclide Total

Exposure Point Total 2E-05 2E-01

Exposure Medium Total 2E-05 2E-01

Medium Total 2E-05 2E-01

Receptor Total 2E-05 2E-01

- -  = Not Evaluated Total Risk Across All Media 2E-05 Total Hazard Across All Media  2E-01

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 6E-05 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 8E-02

Total Skin HI = 8E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 10.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-011 to SC-015

Benzo(a)pyrene 1E-07 - - 1E-07 - - 3E-07 N/A N/A - - N/A N/A

Dioxin TEQ 6E-07 - - 1E-07 - - 7E-07 N/A N/A - - N/A N/A

Arsenic 3E-07 - - 6E-08 - - 4E-07 Skin 2E-02 - - 3E-03 2E-02

Manganese N/A - - N/A - - N/A Nervous System 1E-02 - - N/A 1E-02

Mercury N/A - - N/A - - N/A Nervous System 7E-03 - - N/A 7E-03

Chemical Total 1E-06 - - 3E-07 - - 1E-06 4E-02 - - 3E-03 4E-02

Radionuclide Total

Exposure Point Total 1E-06 4E-02

Exposure Medium Total 1E-06 4E-02

Medium Total 1E-06 4E-02

Receptor Total 1E-06 4E-02

- -  = Not Evaluated Total Risk Across All Media 1E-06 Total Hazard Across All Media  4E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 5E-06 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 2E-02

Total Skin HI = 2E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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DRAFT 07-06-04

DATE: July 6, 2004

TO: Don Dwight

FROM: Diane Silverman, Ph.D.

Sean Czarniecki

SUBJECT: Pownal Tannery Supplemental Human Health Risk Assessment for Cover Soil
Stockpiles #4 and #5

Unvalidated data are currently available for the stockpiled lagoon cover and berm soil from
stockpiles #4 and #5, referred to as windrows #4 and #5 (WR #4 and WR #5).  WR #4 is associated
with samples SC-022 through SC-026.  WR #5 is associated with samples SC-027 through SC-031.
These lagoon cover and berm soils contain levels of contaminants of concern (COCs) slightly in
excess of risk-based preliminary remediation goals (PRGs).  This site-specific supplemental risk
evaluation has been performed to determine whether these lagoon cover and berm soils may be used
as backfill in the lagoons.

As previously described in the June 22, 2004 supplemental human health risk assessment performed
on WR #1, WR #2, and WR #3, this supplemental risk assessment has been conducted to determine
whether future human recreational exposure to these cover and berm soils would result in an
exceedance of the EPA target risk range.  If the risk associated with future exposure to the cover and
berm soils does not exceed the EPA target risk range despite exceeding the PRGs, a defensible case
may be made to re-use the cover and berm soils as on-site backfill in the lagoons.

Consistent with the June 22, 2004 supplemental risk assessment, this supplemental risk assessment
focused on potential future adult and young child exposures to soil at the lagoon areas, planned for
recreational development.  This scenario was selected since recreational use is the most likely future
land use of the site.  The supplemental risk assessment was performed using the same methods and
assumptions as the baseline risk assessment.  These methods and assumptions are briefly
summarized in the following text and tables.  Additional details can be found in the Remedial
Investigation Report (July 2002) for the site.

Ten composite soil samples were collected from two stockpiles (WR #4 and WR #5) and analyzed
for VOCs, SVOCs, dioxins, and metals.  Chromium speciation was previously performed (see June
22, 2004 memorandum) on six cover and berm soil samples from WR #1, WR #2, and WR #3 to
determine the valence state(s) of chromium in soils, assumed to be chromium VI in the RI Report.
The results of the chromium speciation study indicate that chromium in on-site cover and berm soils
exists primarily as chromium III.  Chromium VI analytical results were below Region 9 residential
screening values.  No additional chromium speciation analysis was performed for these two
stockpiles or will be performed on future stockpiles.  However, based on the results of the chromium
speciation study, total chromium results for these cover and berm soils have been evaluated as
chromium III.  Data validation will be performed on these cover and berm soil samples but has not,
to date, been completed.  Therefore, the risk calculations presented in this memorandum are based
on unvalidated laboratory data.

Memorandum



The composite soil samples evaluated included SC-022 through SC-031 collected from two 5000 ton
stockpiles.  Samples SC-022 through SC-026 and SC-027 thorough SC-031 represent sets of five 8-
point composite soil samples taken from WR #4 and WR #5, respectively.  The two stockpiles were
evaluated separately to determine whether one or both of the stockpiles may be safely reused as
backfill.  Summary statistics for the two stockpiles are presented on Table 1.  This table also presents
the screening process used to select COPCs.  In order to select COPCs, a comparison between the
maximum detected site concentrations and a conservative screening toxicity value is made.  The
Region 9 residential soil PRGs have been used as screening toxicity values.  Any contaminant whose
maximum detected concentration exceeds the screening value is selected as a COPC and is further
evaluated in the risk assessment.  Soil contaminants selected as COPCs for this evaluation include:
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, dioxins
(expressed as a toxic equivalent concentration [TEQ]), arsenic, manganese, and mercury.  Because
total chromium (evaluated as chromium III) laboratory results were below Region 9 screening
values, chromium was not selected as a COPC.

In order to evaluate the magnitude of human exposures, an exposure point concentration (EPC) must
be estimated for each COPC in each stockpile.  Since the Upper Confidence Limit (UCL) on the
arithmetic mean is the most reliable estimate of exposure, UCLs have been calculated for each of the
COPCs.  UCLs were calculated using EPA’s calculation software, ProUCL version 3.0.  However,
for small data sets with high variability, the UCL may exceed the maximum detected concentration.
In these cases, the maximum detected concentration is used to evaluate the reasonable maximum
exposure (RME) scenario and the arithmetic mean concentration is used for the central tendency
(CT) exposure scenario.  Table 2 summarizes the statistic (UCL, mean or maximum) selected as the
EPC for each COPC.

To estimate the carcinogenic and noncarcinogenic risk associated with potential future soil
exposures, both exposure and toxicity information is needed.  To quantify the extent, frequency and
duration of potential human exposures, exposure assumptions are selected for the receptors of
interest.  Since the concern is future recreational exposures, young child and adult recreational
receptors have been selected for evaluation as the most conservative of the possible recreational
receptors.  A complete discussion of additional exposure pathways evaluated in the baseline risk
assessment can be found in the RI report along with the rationale for the recreational exposure
assumptions selected.  However, Table 3 has been included to provide a summary of the exposure
assumptions for the adult and child recreational receptors, respectively.  The toxicity values used in
this evaluation are the same as those used in the baseline risk assessment since no changes have
occurred to the COPC toxicity values since 2002.  Further information is provided in the RI report.
However, Table 4 lists the oral reference doses used to evaluate noncarcinogenic risk and Table 5
lists the oral slope factors used to evaluate carcinogenic risk.

Risk estimation was performed by combining the toxicity and exposure information as described in
the baseline risk assessment.  Tables 6 and 7 summarize the carcinogenic risks and noncarcinogenic
hazards associated with potential soil exposures for the adult and child RME and CT receptors,
respectively.  Individual receptor risks are within the EPA risk management cancer risk range of 10-6

to 10-4, and below the noncarcinogenic target risk of 1.

Tables 8 and 9 provide the cumulative receptor risks for the adult and child combined for the two
stockpiles.  Cumulative risk estimates provide the basis for risk determination at a site.  Cumulative
receptor carcinogenic risks are also within the EPA risk management cancer risk range of 10-6 to
10-4, and noncarcinogenic risks are below the target risk of 1.  This supplemental risk evaluation



demonstrates that potential human recreational exposures to stockpiled cover and berm soils
excavated from the lagoon areas are not associated with risk above regulatory guidelines.



TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

SC-022 to SC-026 67-64-1 Acetone 0.0032 J 0.0051 J mg/Kg SC-025 5 / 5 N/A 0.0051 N/A 160 N N/A N/A N BSL
75-09-2 Methylene chloride 0.0011 J 0.0019 J mg/Kg SC-026 5 / 5 N/A 0.0019 N/A 9.1 C N/A N/A N BSL

208-96-8 Acenaphthylene 0.019 J 0.032 J mg/Kg SC-026 5 / 5 N/A 0.032 N/A 5.6 N N/A N/A N BSL
120-12-7 Anthracene 0.014 J 0.0465 J mg/Kg SC-025 5 / 5 N/A 0.047 N/A 2200 N N/A N/A N BSL
56-55-3 Benzo (a) anthracene 0.063 0.173 mg/Kg SC-025 5 / 5 N/A 0.17 N/A 0.62 C N/A N/A N BSL
50-32-8 Benzo (a) pyrene 0.066 0.157 mg/Kg SC-025 5 / 5 N/A 0.16 N/A 0.062 C N/A N/A Y ASL
205-99-2 Benzo (b) fluoranthene 0.06 0.156 mg/Kg SC-025 5 / 5 N/A 0.16 N/A 0.62 C N/A N/A N BSL
191-24-2 Benzo (g,h,i) perylene 0.044 J 0.0865 J mg/Kg SC-025 5 / 5 N/A 0.087 N/A 5.6 N N/A N/A N BSL
207-08-9 Benzo (k) fluoranthene 0.045 J 0.0975 mg/Kg SC-025 5 / 5 N/A 0.098 N/A 6.2 C N/A N/A N BSL
117-81-7 bis(2-Ethylhexyl)phthalate 0.037 J 0.06 J mg/Kg SC-022 5 / 5 N/A 0.060 N/A 35 C N/A N/A N BSL
218-01-9 Chrysene 0.062 0.1655 mg/Kg SC-025 5 / 5 N/A 0.17 N/A 62 C N/A N/A N BSL
53-70-3 Dibenz (a,h) anthracene 0.013 J 0.025 J mg/Kg SC-025 5 / 5 N/A 0.025 N/A 0.062 C N/A N/A N BSL
84-66-2 Diethylphthalate 0.013 J 0.013 J mg/Kg SC-026 1 / 5 0.053 - 0.055 0.013 N/A 4900 N N/A N/A N BSL
84-74-2 Di-n-butylphthalate 0.011 J 0.046 J mg/Kg SC-023 5 / 5 N/A 0.046 N/A 610 N N/A N/A N BSL
206-44-0 Fluoranthene 0.079 0.27 mg/Kg SC-025 5 / 5 N/A 0.27 N/A 230 N N/A N/A N BSL
193-39-5 Indeno (1,2,3-cd) pyrene 0.037 J 0.0785 J mg/Kg SC-025 5 / 5 N/A 0.079 N/A 0.62 C N/A N/A N BSL
91-20-3 Naphthalene 0.012 J 0.016 J mg/Kg SC-023 4 / 5 0.055 0.016 N/A 5.6 N N/A N/A N BSL
85-01-8 Phenanthrene 0.028 J 0.098 mg/Kg SC-024 5 / 5 N/A 0.098 N/A 5.6 N N/A N/A N BSL
129-00-0 Pyrene 0.094 0.28 mg/Kg SC-025 5 / 5 N/A 0.28 N/A 230 N N/A N/A N BSL

1746-01-6 Dioxin TEQ 0.000024 0.000043 mg/Kg SC-022 5 / 5 N/A 0.000043 N/A 3.9E-06 C N/A N/A Y ASL

7429-90-5 Aluminum 6100 7500 mg/Kg SC-022 5 / 5 N/A 7500 N/A N/A N/A N/A N NTX
7440-36-0 Antimony 0.45 0.7 mg/Kg SC-024 5 / 5 N/A 0.70 N/A 3.1 N N/A N/A N BSL
7440-38-2 Arsenic 3 4 mg/Kg SC-022 5 / 5 N/A 4.0 N/A 0.39 C N/A N/A Y ASL
7440-39-3 Barium 28 42 mg/Kg SC-022 5 / 5 N/A 42 N/A 540 N N/A N/A N BSL
7440-41-7 Beryllium 0.2 0.26 mg/Kg SC-022 5 / 5 N/A 0.26 N/A 15 N N/A N/A N BSL
7440-43-9 Cadmium 0.5 1.5 mg/Kg SC-022 5 / 5 N/A 1.5 N/A 3.7 N N/A N/A N BSL
7440-70-2 Calcium 4000 8000 mg/Kg SC-022 5 / 5 N/A 8000 N/A N/A N/A N/A N NUT
7440-47-3 Chromium 200 640 mg/Kg SC-022 5 / 5 N/A 640 N/A 10000 N N/A N/A N BSL
7440-48-4 Cobalt 6.8 9.1 mg/Kg SC-022 5 / 5 N/A 9.1 N/A N/A N/A N/A N NTX
7440-50-8 Copper 17 22 mg/Kg SC-022 5 / 5 N/A 22 N/A N/A N/A N/A N NTX
7439-89-6 Iron 16000 19000 mg/Kg SC-022 5 / 5 N/A 19000 N/A N/A N/A N/A N NUT
7439-92-1 Lead 24 43 mg/Kg SC-022 5 / 5 N/A 43 N/A N/A N/A N/A N BSL
7439-95-4 Magnesium 3400 5100 mg/Kg SC-022 5 / 5 N/A 5100 N/A N/A N/A N/A N NUT
7439-96-5 Manganese 380 610 mg/Kg SC-022 5 / 5 N/A 610 N/A 180 N N/A N/A Y ASL
7439-97-6 Mercury 0.25 0.44 mg/Kg SC-022 5 / 5 N/A 0.44 N/A 0.61 N N/A N/A N BSL
7440-02-0 Nickel 13 17 mg/Kg SC-022 5 / 5 N/A 17 N/A 160 N N/A N/A N BSL
7440-09-7 Potassium 320 380 mg/Kg SC-022 5 / 5 N/A 380 N/A N/A N/A N/A N NUT
7440-22-4 Silver 0.17 0.29 mg/Kg SC-025 5 / 5 N/A 0.29 N/A 39 N N/A N/A N BSL
7440-23-5 Sodium 21 28 mg/Kg SC-022 5 / 5 N/A 28 N/A N/A N/A N/A N NUT
7440-28-0 Thallium 0.062 0.18 mg/Kg SC-022 5 / 5 N/A 0.18 N/A 0.52 N N/A N/A N BSL
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TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

7440-62-2 Vanadium 7 9.6 mg/Kg SC-022 5 / 5 N/A 9.6 N/A 55 N N/A N/A N BSL
7440-66-6 Zinc 68 82 mg/Kg SC-022 5 / 5 N/A 82 N/A 2300 N N/A N/A N BSL

SC-027 to SC-031 95-50-1 1,2-Dichlorobenzene 0.016 0.016 mg/Kg SC-027 1 / 5 0.0016 - 0.0018 0.016 N/A 37 N N/A N/A N BSL
106-46-7 1,4-Dichlorobenzene 0.0022 0.0022 mg/Kg SC-027 1 / 5 0.0016 - 0.0018 0.0022 N/A 3.4 C N/A N/A N BSL
67-64-1 Acetone 0.0033 J 0.0054 J mg/Kg SC-031 5 / 5 N/A 0.0054 N/A 160 N N/A N/A N BSL
75-09-2 Methylene chloride 0.0018 J 0.0031 J mg/Kg SC-029 5 / 5 N/A 0.0031 N/A 9.1 C N/A N/A N BSL

91-57-6 2-Methylnaphthalene 0.1 J 0.1 J mg/Kg SC-030 1 / 5 0.056 - 0.058 0.10 N/A 5.6 N N/A N/A N BSL
83-32-9 Acenaphthene 0.018 J 0.44 mg/Kg SC-030 2 / 5 0.056 - 0.058 0.44 N/A 370 N N/A N/A N BSL
208-96-8 Acenaphthylene 0.017 J 0.057 J mg/Kg SC-030 5 / 5 N/A 0.057 N/A 5.6 N N/A N/A N BSL
120-12-7 Anthracene 0.022 J 1.1 mg/Kg SC-030 5 / 5 N/A 1.1 N/A 2200 N N/A N/A N BSL
56-55-3 Benzo (a) anthracene 0.074 1.6 mg/Kg SC-030 5 / 5 N/A 1.6 N/A 0.62 C N/A N/A Y ASL
50-32-8 Benzo (a) pyrene 0.07 1.1 mg/Kg SC-030 5 / 5 N/A 1.1 N/A 0.062 C N/A N/A Y ASL
205-99-2 Benzo (b) fluoranthene 0.059 1.1 mg/Kg SC-030 5 / 5 N/A 1.1 N/A 0.62 C N/A N/A Y ASL
191-24-2 Benzo (g,h,i) perylene 0.045 J 0.43 mg/Kg SC-030 5 / 5 N/A 0.43 N/A 5.6 N N/A N/A N BSL
207-08-9 Benzo (k) fluoranthene 0.053 J 0.78 mg/Kg SC-030 5 / 5 N/A 0.78 N/A 6.2 C N/A N/A N BSL
92-52-4 Biphenyl 0.031 J 0.031 J mg/Kg SC-030 1 / 5 0.056 - 0.058 0.031 N/A 35 N N/A N/A N BSL
117-81-7 bis(2-Ethylhexyl)phthalate 0.047 J 0.071 J mg/Kg SC-027 5 / 5 N/A 0.071 N/A 35 C N/A N/A N BSL
86-74-8 Carbazole 0.012 J 0.57 mg/Kg SC-030 3 / 5 0.058 0.57 N/A 24 C N/A N/A N BSL
218-01-9 Chrysene 0.075 1.4 mg/Kg SC-030 5 / 5 N/A 1.4 N/A 62 C N/A N/A N BSL
53-70-3 Dibenz (a,h) anthracene 0.014 J 0.17 mg/Kg SC-030 4 / 5 0.058 0.17 N/A 0.062 C N/A N/A Y ASL
132-64-9 Dibenzofuran 0.012 J 0.34 mg/Kg SC-030 2 / 5 0.056 - 0.058 0.34 N/A 29 N N/A N/A N BSL
84-66-2 Diethylphthalate 0.014 J 0.016 J mg/Kg SC-027 2 / 5 0.056 - 0.058 0.016 N/A 4900 N N/A N/A N BSL
84-74-2 Di-n-butylphthalate 0.016 J 0.023 J mg/Kg SC-029 4 / 5 0.057 0.023 N/A 610 N N/A N/A N BSL
206-44-0 Fluoranthene 0.12 3.8 mg/Kg SC-030 5 / 5 N/A 3.8 N/A 230 N N/A N/A N BSL
86-73-7 Fluorene 0.022 J 0.42 mg/Kg SC-030 2 / 5 0.056 - 0.058 0.42 N/A 270 N N/A N/A N BSL
193-39-5 Indeno (1,2,3-cd) pyrene 0.035 J 0.43 mg/Kg SC-030 5 / 5 N/A 0.43 N/A 0.62 C N/A N/A N BSL
91-20-3 Naphthalene 0.013 J 0.13 mg/Kg SC-030 5 / 5 N/A 0.13 N/A 5.6 N N/A N/A N BSL
85-01-8 Phenanthrene 0.07 5.2 mg/Kg SC-030 5 / 5 N/A 5.2 N/A 5.6 N N/A N/A N BSL
129-00-0 Pyrene 0.14 3.1 J mg/Kg SC-030 5 / 5 N/A 3.1 N/A 230 N N/A N/A N BSL

1746-01-6 Dioxin TEQ 0.000026 0.000081 mg/Kg SC-028 5 / 5 N/A 0.000081 N/A 3.9E-06 C N/A N/A Y ASL

7429-90-5 Aluminum 6200 8400 mg/Kg SC-031 5 / 5 N/A 8400 N/A N/A N/A N/A N NTX
7440-36-0 Antimony 0.34 0.52 mg/Kg SC-031 5 / 5 N/A 0.52 N/A 3.1 N N/A N/A N BSL
7440-38-2 Arsenic 2.9 4.7 mg/Kg SC-027 5 / 5 N/A 4.7 N/A 0.39 C N/A N/A Y ASL
7440-39-3 Barium 35 38 mg/Kg SC-027 5 / 5 N/A 38 N/A 540 N N/A N/A N BSL
7440-41-7 Beryllium 0.22 0.28 mg/Kg SC-027 5 / 5 N/A 0.28 N/A 15 N N/A N/A N BSL
7440-43-9 Cadmium 0.55 1.6 mg/Kg SC-029 5 / 5 N/A 1.6 N/A 3.7 N N/A N/A N BSL
7440-70-2 Calcium 4400 10000 mg/Kg SC-031 5 / 5 N/A 10000 N/A N/A N/A N/A N NUT
7440-47-3 Chromium 350 960 mg/Kg SC-031 5 / 5 N/A 960 N/A 10000 N N/A N/A N BSL
7440-48-4 Cobalt 7 9 mg/Kg SC-029 5 / 5 N/A 9.0 N/A N/A N/A N/A N NTX
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TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

7440-50-8 Copper 18 21 mg/Kg SC-031 5 / 5 N/A 21 N/A N/A N/A N/A N NTX
7439-89-6 Iron 15000 20000 mg/Kg SC-029 5 / 5 N/A 20000 N/A N/A N/A N/A N NUT
7439-92-1 Lead 28 46 mg/Kg SC-031 5 / 5 N/A 46 N/A N/A N/A N/A N BSL
7439-95-4 Magnesium 3200 4200 mg/Kg SC-031 5 / 5 N/A 4200 N/A N/A N/A N/A N NUT
7439-96-5 Manganese 400 540 mg/Kg SC-029 5 / 5 N/A 540 N/A 180 N N/A N/A Y ASL
7439-97-6 Mercury 0.22 0.79 mg/Kg SC-029 5 / 5 N/A 0.79 N/A 0.61 N N/A N/A Y ASL
7440-02-0 Nickel 14 17 mg/Kg SC-029 5 / 5 N/A 17 N/A 160 N N/A N/A N BSL
7440-09-7 Potassium 370 460 mg/Kg SC-030 5 / 5 N/A 460 N/A N/A N/A N/A N NUT
7782-49-2 Selenium 0.34 0.34 mg/Kg SC-027 1 / 5 0.34 - 0.38 0.34 N/A 39 N N/A N/A N BSL
7440-22-4 Silver 0.12 0.19 mg/Kg SC-028 5 / 5 N/A 0.19 N/A 39 N N/A N/A N BSL
7440-23-5 Sodium 29 42 mg/Kg SC-031 5 / 5 N/A 42 N/A N/A N/A N/A N NUT
7440-28-0 Thallium 0.069 0.15 mg/Kg SC-027 5 / 5 N/A 0.15 N/A 0.52 N N/A N/A N BSL
7440-62-2 Vanadium 7.2 9.7 mg/Kg SC-029 5 / 5 N/A 9.7 N/A 55 N N/A N/A N BSL
7440-66-6 Zinc 68 86 mg/Kg SC-031 5 / 5 N/A 86 N/A 2300 N N/A N/A N BSL

(1)  Minimum/maximum detected concentration. Definitions: COPC = Chemical of Potential Concern
(2)  Maximum concentration used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(3)  Refer to supporting information for background discussion. PRG = Preliminary Remedial Goal
(4)  USEPA Region 9 PRGs for residential soil (adjusted to an hazard quotient = 0.1 for noncarcinogens), October 1, 2002. N/A = Not Applicable or Not Available

PRG for chromium III used for chromium. J = Estimated Value
PRG for methylmercury used for mercury. C = Carcinogenic
The most conservative PRG for all noncarcinogenic PAHs has been used for 2-methylnaphthalene, acenaphthylene, N = Non-Carcinogenic
           benzo(g,h,i)perylene and phenanthrene. SSL = Soil Screening Level

(5)  Rationale Codes: Selection  Reason: Above Screening Levels (ASL)
No Screening Level (NSL)

Deletion Reason: No Toxicity Information (NTX)
Essential Nutrient (NUT)
Frequency of Detection (FOD)
Below Screening Level (BSL)
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TABLE 2.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2) (3) (4)

SC-022 to SC-026

Benzo (a) pyrene mg/kg 1.1E-01 1.4E-01 (N) 1.6E-01 1.4E-01 mg/kg 95% UCL - N (d)

Dioxin TEQ mg/kg 3.1E-05 3.8E-05 (N) 4.3E-05 3.8E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 3.5E+00 3.9E+00 (N) 4.0E+00 3.9E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 4.7E+02 5.5E+02 (N) 6.1E+02 5.5E+02 mg/kg 95% UCL - N (d)

SC-027 to SC-031

Benzo (a) anthracene mg/kg 4.1E-01 1.1E+00 (T) 1.6E+00 1.1E+00 mg/kg 95% UCL - T (e)

Benzo (a) pyrene mg/kg 3.0E-01 2.3E+00 (NP) 1.1E+00 1.1E+00 mg/kg Max (g)

Benzo (b) fluoranthene mg/kg 3.0E-01 7.7E-01 (T) 1.1E+00 7.7E-01 mg/kg 95% UCL - T (e)

Dibenz (a,h) anthracene mg/kg 5.0E-02 1.3E-01 (T) 1.7E-01 1.3E-01 mg/kg 95% UCL - T (e)

Dioxin TEQ mg/kg 4.9E-05 6.9E-05 (N) 8.1E-05 6.9E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 3.7E+00 4.4E+00 (N) 4.7E+00 4.4E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 4.9E+02 5.5E+02 (N) 5.4E+02 5.4E+02 mg/kg Max (g)

Mercury mg/kg 4.1E-01 6.2E-01 (N) 7.9E-01 6.2E-01 mg/kg 95% UCL - N (d)

(1) Only COPCs selected on Table 1 and detected at each exposure point appear.
(2) T - Transformed; N - Normal; NP - Non-parametric; G - Gamma; <4 - sample size too small to calculate 95% UCL
(3) Statistics:  Maximum Detected Value (Max); 95% UCL of Transformed Data (95% UCL - T); 95% UCL of Normal Data (95% UCL - N); 95% UCL of Non-parametric Data (95% UCL - NP);
      95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean (Mean)
(4) Rationale:

(a) Due to small sample size (<4), the maximum detected concentration is used.
(b) When the maximum detected concentration is selected as the RME EPC, the arithmetic mean concentration is selected as the CT EPC.
(c) If the arithmetic mean concentration equals or exceeds the maximum detected concentration, the maximum detected concentration is used as the CT EPC.
(d) Shapiro-Wilk W Test or Lilliefors Test indicates data are normally distributed.
(e) Shapiro-Wilk W Test or Lilliefors Test indicates data are log-normally distributed.
(f) Shapiro-Wilk W Test or Lilliefors Test indicates data are neither normally nor log-normally distributed.
(g) 95% UCL exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC
(h) A-D Test and/or K-S Test indicates data are gamma distributed.

J = Estimated Concentration
Max = Maximum Detected Concentration
N/A = Not Applicable
UCL = Upper Confidence Limit
EPC = Exposure Point Concentration
RME = Reasonable Maximum Exposure
CT = Central Tendency
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TABLE 2.CT

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL TENDENCY EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2) (3) (4)

SC-022 to SC-026

Benzo (a) pyrene mg/kg 1.1E-01 1.4E-01 (N) 1.6E-01 1.4E-01 mg/kg 95% UCL - N (d)

Dioxin TEQ mg/kg 3.1E-05 3.8E-05 (N) 4.3E-05 3.8E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 3.5E+00 3.9E+00 (N) 4.0E+00 3.9E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 4.7E+02 5.5E+02 (N) 6.1E+02 5.5E+02 mg/kg 95% UCL - N (d)

SC-027 to SC-031

Benzo (a) anthracene mg/kg 4.1E-01 1.1E+00 (T) 1.6E+00 1.1E+00 mg/kg 95% UCL - T (e)

Benzo (a) pyrene mg/kg 3.0E-01 2.3E+00 (NP) 1.1E+00 3.0E-01 mg/kg Mean (b)

Benzo (b) fluoranthene mg/kg 3.0E-01 7.7E-01 (T) 1.1E+00 7.7E-01 mg/kg 95% UCL - T (e)

Dibenz (a,h) anthracene mg/kg 5.0E-02 1.3E-01 (T) 1.7E-01 1.3E-01 mg/kg 95% UCL - T (e)

Dioxin TEQ mg/kg 4.9E-05 6.9E-05 (N) 8.1E-05 6.9E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 3.7E+00 4.4E+00 (N) 4.7E+00 4.4E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 4.9E+02 5.5E+02 (N) 5.4E+02 4.9E+02 mg/kg Mean (b)

Mercury mg/kg 4.1E-01 6.2E-01 (N) 7.9E-01 6.2E-01 mg/kg 95% UCL - N (d)

(1) Only COPCs selected on Table 1 and detected at each exposure point appear.
(2) T - Transformed; N - Normal; NP - Non-parametric; G - Gamma; <4 - sample size too small to calculate 95% UCL
(3) Statistics:  Maximum Detected Value (Max); 95% UCL of Transformed Data (95% UCL - T); 95% UCL of Normal Data (95% UCL - N); 95% UCL of Non-parametric Data (95% UCL - NP);
      95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean (Mean)
(4) Rationale:

(a) Due to small sample size (<4), the maximum detected concentration is used.
(b) When the maximum detected concentration is selected as the RME EPC, the arithmetic mean concentration is selected as the CT EPC.
(c) If the arithmetic mean concentration equals or exceeds the maximum detected concentration, the maximum detected concentration is used as the CT EPC.
(d) Shapiro-Wilk W Test or Lilliefors Test indicates data are normally distributed.
(e) Shapiro-Wilk W Test or Lilliefors Test indicates data are log-normally distributed.
(f) Shapiro-Wilk W Test or Lilliefors Test indicates data are neither normally nor log-normally distributed.
(g) 95% UCL exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC
(h) A-D Test and/or K-S Test indicates data are gamma distributed.

J = Estimated Concentration
Max = Maximum Detected Concentration
N/A = Not Applicable
UCL = Upper Confidence Limit
EPC = Exposure Point Concentration
RME = Reasonable Maximum Exposure
CT = Central Tendency
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TABLE 3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Adult CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR Ingestion Rate of Soil 100 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 24 years USEPA, 1994b

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

(ages 1-6) IR Ingestion Rate of Soil 200 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 6 years USEPA, 1994b

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Soil Pile

Soil Pile

Recreational User
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TABLE 3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Adult CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.07 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 24 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME CDI (mg/kg-day) =

(ages 1-6) SA Skin Surface Area Available for Contact 2,800 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.2 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 6 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Adult SA term assumes exposure to face, forearms, hands, and lower legs.

Adult AF term is geometric mean value for adult gardeners.

Young child SA term assumes exposure to face, forearms, hands, lower legs, and feet.

Young child AF term is geometric mean value for children playing in wet soil.

Soil Pile

Soil Pile

Recreational User
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TABLE 3.CT

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Adult CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT Chronic Daily Intake (CDI) (mg/kg-day) =

IR Ingestion Rate of Soil 50 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 7 years USEPA, 1994b

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT Chronic Daily Intake (CDI) (mg/kg-day) =

(ages 1-6) IR Ingestion Rate of Soil 100 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 2 years USEPA, 1994b

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Soil Pile

Soil Pile

Recreational User
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TABLE 3.CT

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Adult CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.07 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 7 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT CDI (mg/kg-day) =

(ages 1-6) SA Skin Surface Area Available for Contact 2,800 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.2 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 2 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Adult SA term assumes exposure to face, forearms, hands, and lower legs.

Adult AF term is geometric mean value for adult gardeners.

Young child SA term assumes exposure to face, forearms, hands, lower legs, and feet.

Young child AF term is geometric mean value for children playing in wet soil.

Soil Pile

Recreational User Soil Pile
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TABLE 4

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

POWNAL TANNERY - SOIL REUSE

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal Primary Combined RfD:Target Organ(s)

of  Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(1) (MM/DD/YYYY)

Benzo(a)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(a)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(b)fluoranthene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Dibenz(a,h)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Dioxin TEQ N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Arsenic Chronic 3E-04 mg/kg-day (4) 3E-04 mg/kg-day Skin 3 IRIS 04/01/04

Cadmium (food) Chronic 1E-03 mg/kg-day 0.025 3E-05 mg/kg-day Kidney 10 IRIS 04/01/04

Manganese (other media) Chronic 7E-02 mg/kg-day 0.04 2.8E-03 mg/kg-day Nervous System 1 IRIS 04/01/04

Mercury (organic) Chronic 1E-04 mg/kg-day (4) 1E-04 mg/kg-day Nervous System 10 IRIS 04/01/04

(1)  Oral absorption efficiencies from RAGS, Part E (USEPA, 2001b). IRIS = Integrated Risk Information System

(2)  Calculated as: (oral RfD) x (oral to dermal adjustment factor). N/A = Not Applicable

(3)    RfDs for managanese are based on total allowable intake (10 mg/day) minus the background

  intake (5 mg/day).  The remaining intake (5 mg/day) is divided by 70 kg.

        RfD for mercury (organic) based on methylmercury.

(4)  Oral absorption efficiency exceeds 50%.  No adjustment of the oral reference dose is necessary.
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TABLE 5

CANCER TOXICITY DATA -- ORAL/DERMAL

POWNAL TANNERY - SOIL REUSE

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential Efficiency for Dermal for Dermal Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

(1) (MM/DD/YYYY)

Benzo(a)anthracene 7.3E-01 (mg/kg-day) -1 (1) 7.3E-01 (mg/kg-day) -1 B2 IRIS 04/01/04

Benzo(a)pyrene 7.3E+00 (mg/kg-day) -1 (1) 7.3E+00 (mg/kg-day) -1 B2 IRIS 04/01/04

Benzo(b)fluoranthene 7.3E-01 (mg/kg-day) -1 (1) 7.3E-01 (mg/kg-day) -1 B2 IRIS 04/01/04

Dibenz(a,h)anthracene 7.3E+00 (mg/kg-day) -1 (1) 7.3E+00 (mg/kg-day) -1 B2 IRIS 04/01/04

Dioxin TEQ 1.5E+05 (mg/kg-day) -1 (1) 1.5E+05 (mg/kg-day) -1 B2 HEAST 07/01/97

Arsenic 1.5E+00 (mg/kg-day) -1 (1) 1.5E+00 (mg/kg-day) -1 A IRIS 04/01/04

Cadmium N/A N/A N/A N/A N/A D IRIS 04/01/04

Manganese N/A N/A N/A N/A N/A D IRIS 04/01/04

Mercury (organic) N/A N/A N/A N/A N/A C IRIS 04/01/04

IRIS = Integrated Risk Information System EPA Group:

HEAST = Health Effects Assessment Summary Tables      A - Human carcinogen

N/A = Not Applicable      B1 - Probable human carcinogen - indicates that limited human data are available

Slope factor for benzo(a)pyrene, along with the appropriate relative potency factor      B2 - Probable human carcinogen - indicates sufficient evidence in animals and

       (USEPA, 1993), used for the other carcinogenic PAHs.               inadequate or no evidence in humans

Weight of evidence for mercury (organic) based on methylmercury.      C - Possible human carcinogen

(1)  Oral absorption efficiency exceeds 50%.  Therefore, no adjustment of the oral slope factor is necessary.     D - Not classifiable as a human carcinogen (by the oral route)

     E - Evidence of noncarcinogenicity
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TABLE 6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil SC-022 to SC-026 Ingestion

Benzo(a)pyrene 1E-01 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.5E-07 6.1E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 4E-05 mg/kg 5.6E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 8.5E-07 1.6E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 5.9E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 8.8E-07 1.7E-06 mg/kg-day 3.0E-04 mg/kg-day 5.7E-03

Manganese 6E+02 mg/kg 8.3E-05 mg/kg-day N/A N/A N/A 2.4E-04 mg/kg-day 7.0E-02 mg/kg-day 3.5E-03

Exp. Route Total 2E-06 9E-03

Dermal

Benzo(a)pyrene 1E-01 mg/kg 1.1E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 7.9E-08 3.1E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 4E-05 mg/kg 6.8E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.0E-07 2.0E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 7.0E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.1E-07 2.1E-07 mg/kg-day 3.0E-04 mg/kg-day 6.8E-04

Exp. Route Total 3E-07 7E-04

Exposure Point Total 2E-06 1E-02

SC-027 to SC-031 Ingestion

Benzo(a)anthracene 1E+00 mg/kg 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.2E-07 4.6E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 1E+00 mg/kg 1.7E-07 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.2E-06 4.8E-07 mg/kg-day N/A N/A N/A

Benzo(b)fluoranthene 8E-01 mg/kg 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 8.5E-08 3.4E-07 mg/kg-day N/A N/A N/A

Dibenz(a,h)anthracene 1E-01 mg/kg 1.9E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.4E-07 5.5E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-05 mg/kg 1.0E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.6E-06 3.0E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 6.6E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.0E-06 1.9E-06 mg/kg-day 3.0E-04 mg/kg-day 6.5E-03

Manganese 5E+02 mg/kg 8.1E-05 mg/kg-day N/A N/A N/A 2.4E-04 mg/kg-day 7.0E-02 mg/kg-day 3.4E-03

Mercury 6E-01 mg/kg 9.3E-08 mg/kg-day N/A N/A N/A 2.7E-07 mg/kg-day 1.0E-04 mg/kg-day 2.7E-03

Exp. Route Total 4E-06 1E-02

Dermal

Benzo(a)anthracene 1E+00 mg/kg 8.2E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 6.0E-08 2.4E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 1E+00 mg/kg 8.6E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 6.3E-07 2.5E-07 mg/kg-day N/A N/A N/A

Benzo(b)fluoranthene 8E-01 mg/kg 6.0E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 4.4E-08 1.8E-07 mg/kg-day N/A N/A N/A

Dibenz(a,h)anthracene 1E-01 mg/kg 9.8E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 7.2E-08 2.9E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-05 mg/kg 1.2E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.9E-07 3.6E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 8.0E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.2E-07 2.3E-07 mg/kg-day 3.0E-04 mg/kg-day 7.7E-04

Exp. Route Total 1E-06 8E-04

Exposure Point Total 5E-06 1E-02

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 6.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil SC-022 to SC-026 Ingestion

Benzo(a)pyrene 1E-01 mg/kg 1.5E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.1E-08 1.5E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 4E-05 mg/kg 4.1E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 6.2E-08 4.1E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 4.3E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 6.4E-08 4.3E-07 mg/kg-day 3.0E-04 mg/kg-day 1.4E-03

Manganese 6E+02 mg/kg 6.0E-06 mg/kg-day N/A N/A N/A 6.0E-05 mg/kg-day 7.0E-02 mg/kg-day 8.6E-04

Exp. Route Total 1E-07 2E-03

Dermal

Benzo(a)pyrene 1E-01 mg/kg 1.6E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.1E-08 1.6E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 4E-05 mg/kg 9.8E-14 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.5E-08 9.8E-13 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.0E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.5E-08 1.0E-07 mg/kg-day 3.0E-04 mg/kg-day 3.4E-04

Exp. Route Total 4E-08 3E-04

Exposure Point Total 2E-07 3E-03

SC-027 to SC-031 Ingestion

Benzo(a)anthracene 1E+00 mg/kg 1.2E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 8.4E-09 1.2E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 3E-01 mg/kg 3.3E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.4E-08 3.3E-08 mg/kg-day N/A N/A N/A

Benzo(b)fluoranthene 8E-01 mg/kg 8.5E-09 mg/kg-day 7.3E-01 (mg/kg-day) -1 6.2E-09 8.5E-08 mg/kg-day N/A N/A N/A

Dibenz(a,h)anthracene 1E-01 mg/kg 1.4E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.0E-08 1.4E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-05 mg/kg 7.6E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.1E-07 7.6E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 4.8E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 7.3E-08 4.8E-07 mg/kg-day 3.0E-04 mg/kg-day 1.6E-03

Manganese 5E+02 mg/kg 5.4E-06 mg/kg-day N/A N/A N/A 5.4E-05 mg/kg-day 7.0E-02 mg/kg-day 7.7E-04

Mercury 6E-01 mg/kg 6.8E-09 mg/kg-day N/A N/A N/A 6.8E-08 mg/kg-day 1.0E-04 mg/kg-day 6.8E-04

Exp. Route Total 2E-07 3E-03

Dermal

Benzo(a)anthracene 1E+00 mg/kg 1.2E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 8.8E-09 1.2E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 3E-01 mg/kg 3.4E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.5E-08 3.4E-08 mg/kg-day N/A N/A N/A

Benzo(b)fluoranthene 8E-01 mg/kg 8.8E-09 mg/kg-day 7.3E-01 (mg/kg-day) -1 6.4E-09 8.8E-08 mg/kg-day N/A N/A N/A

Dibenz(a,h)anthracene 1E-01 mg/kg 1.4E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.0E-08 1.4E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-05 mg/kg 1.8E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.7E-08 1.8E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.2E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.7E-08 1.2E-07 mg/kg-day 3.0E-04 mg/kg-day 3.9E-04

Exp. Route Total 1E-07 4E-04

Exposure Point Total 3E-07 3E-03

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Young Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil SC-022 to SC-026 Ingestion

Benzo(a)pyrene 1E-01 mg/kg 4.8E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 3.5E-07 5.7E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 4E-05 mg/kg 1.3E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.0E-06 1.5E-10 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.4E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.1E-06 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.3E-02

Manganese 6E+02 mg/kg 1.9E-04 mg/kg-day N/A N/A N/A 2.3E-03 mg/kg-day 7.0E-02 mg/kg-day 3.2E-02

Exp. Route Total 4E-06 9E-02

Dermal

Benzo(a)pyrene 1E-01 mg/kg 1.8E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.3E-07 2.1E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 4E-05 mg/kg 1.1E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.7E-07 1.3E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.2E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.7E-07 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.5E-03

Exp. Route Total 5E-07 4E-03

Exposure Point Total 5E-06 9E-02

SC-027 to SC-031 Ingestion

Benzo(a)anthracene 1E+00 mg/kg 3.7E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 2.7E-07 4.3E-06 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 1E+00 mg/kg 3.9E-07 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.8E-06 4.5E-06 mg/kg-day N/A N/A N/A

Benzo(b)fluoranthene 8E-01 mg/kg 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 2.0E-07 3.2E-06 mg/kg-day N/A N/A N/A

Dibenz(a,h)anthracene 1E-01 mg/kg 4.4E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 3.2E-07 5.2E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-05 mg/kg 2.4E-11 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.7E-06 2.8E-10 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.6E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.3E-06 1.8E-05 mg/kg-day 3.0E-04 mg/kg-day 6.0E-02

Manganese 5E+02 mg/kg 1.9E-04 mg/kg-day N/A N/A N/A 2.2E-03 mg/kg-day 7.0E-02 mg/kg-day 3.2E-02

Mercury 6E-01 mg/kg 2.2E-07 mg/kg-day N/A N/A N/A 2.5E-06 mg/kg-day 1.0E-04 mg/kg-day 2.5E-02

Exp. Route Total 1E-05 1E-01

Dermal

Benzo(a)anthracene 1E+00 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day) -1 9.8E-08 1.6E-06 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 1E+00 mg/kg 1.4E-07 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.0E-06 1.6E-06 mg/kg-day N/A N/A N/A

Benzo(b)fluoranthene 8E-01 mg/kg 9.9E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 7.2E-08 1.2E-06 mg/kg-day N/A N/A N/A

Dibenz(a,h)anthracene 1E-01 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.2E-07 1.9E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-05 mg/kg 2.0E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.1E-07 2.4E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.3E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.0E-07 1.5E-06 mg/kg-day 3.0E-04 mg/kg-day 5.1E-03

Exp. Route Total 2E-06 5E-03

Exposure Point Total 1E-05 1E-01

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A

7/6/2004 Page 14 of 19 SOIL.XLS [Table 7.3.RME-fChRec (2)]



TABLE 7.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Young Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil SC-022 to SC-026 Ingestion

Benzo(a)pyrene 1E-01 mg/kg 4.0E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.9E-08 1.4E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 4E-05 mg/kg 1.1E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.6E-07 3.8E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.1E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.7E-07 4.0E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Manganese 6E+02 mg/kg 1.6E-05 mg/kg-day N/A N/A N/A 5.6E-04 mg/kg-day 7.0E-02 mg/kg-day 8.1E-03

Exp. Route Total 4E-07 2E-02

Dermal

Benzo(a)pyrene 1E-01 mg/kg 2.9E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.1E-08 1.0E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 4E-05 mg/kg 1.8E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.8E-08 6.4E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.9E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.9E-08 6.7E-07 mg/kg-day 3.0E-04 mg/kg-day 2.2E-03

Exp. Route Total 8E-08 2E-03

Exposure Point Total 4E-07 2E-02

SC-027 to SC-031 Ingestion

Benzo(a)anthracene 1E+00 mg/kg 3.1E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 2.2E-08 1.1E-06 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 3E-01 mg/kg 8.8E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 6.4E-08 3.1E-07 mg/kg-day N/A N/A N/A

Benzo(b)fluoranthene 8E-01 mg/kg 2.3E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.7E-08 7.9E-07 mg/kg-day N/A N/A N/A

Dibenz(a,h)anthracene 1E-01 mg/kg 3.7E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.7E-08 1.3E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-05 mg/kg 2.0E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.0E-07 7.1E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.3E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.9E-07 4.5E-06 mg/kg-day 3.0E-04 mg/kg-day 1.5E-02

Manganese 5E+02 mg/kg 1.4E-05 mg/kg-day N/A N/A N/A 5.0E-04 mg/kg-day 7.0E-02 mg/kg-day 7.2E-03

Mercury 6E-01 mg/kg 1.8E-08 mg/kg-day N/A N/A N/A 6.4E-07 mg/kg-day 1.0E-04 mg/kg-day 6.4E-03

Exp. Route Total 6E-07 3E-02

Dermal

Benzo(a)anthracene 1E+00 mg/kg 2.2E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.6E-08 7.9E-07 mg/kg-day N/A N/A N/A

Benzo(a)pyrene 3E-01 mg/kg 6.4E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 4.7E-08 2.2E-07 mg/kg-day N/A N/A N/A

Benzo(b)fluoranthene 8E-01 mg/kg 1.6E-08 mg/kg-day 7.3E-01 (mg/kg-day) -1 1.2E-08 5.8E-07 mg/kg-day N/A N/A N/A

Dibenz(a,h)anthracene 1E-01 mg/kg 2.7E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.0E-08 9.4E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-05 mg/kg 3.4E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 5.1E-08 1.2E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 2.2E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.3E-08 7.6E-07 mg/kg-day 3.0E-04 mg/kg-day 2.5E-03

Exp. Route Total 2E-07 3E-03

Exposure Point Total 8E-07 3E-02

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 8.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-022 to SC-026

Benzo(a)pyrene 5E-07 - - 2E-07 - - 7E-07 N/A N/A - - N/A N/A

Dioxin TEQ 3E-06 - - 3E-07 - - 3E-06 N/A N/A - - N/A N/A

Arsenic 3E-06 - - 3E-07 - - 3E-06 Skin 5E-02 - - 4E-03 6E-02

Manganese N/A - - N/A - - N/A Nervous System 3E-02 - - N/A 3E-02

Chemical Total 6E-06 - - 8E-07 - - 7E-06 9E-02 - - 4E-03 9E-02

Radionuclide Total

Exposure Point Total 7E-06 9E-02

Exposure Medium Total 7E-06 9E-02

Medium Total 7E-06 9E-02

Receptor Total 7E-06 9E-02

- -  = Not Evaluated Total Risk Across All Media 7E-06 Total Hazard Across All Media  9E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 2E-05 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 3E-02

Total Skin HI = 6E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 8.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-022 to SC-026

Benzo(a)pyrene 4E-08 - - 3E-08 - - 7E-08 N/A N/A - - N/A N/A

Dioxin TEQ 2E-07 - - 4E-08 - - 3E-07 N/A N/A - - N/A N/A

Arsenic 2E-07 - - 4E-08 - - 3E-07 Skin 1E-02 - - 2E-03 2E-02

Manganese N/A - - N/A - - N/A Nervous System 8E-03 - - N/A 8E-03

Chemical Total 5E-07 - - 1E-07 - - 6E-07 2E-02 - - 2E-03 2E-02

Radionuclide Total

Exposure Point Total 6E-07 2E-02

Exposure Medium Total 6E-07 2E-02

Medium Total 6E-07 2E-02

Receptor Total 6E-07 2E-02

- -  = Not Evaluated Total Risk Across All Media 6E-07 Total Hazard Across All Media  2E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 2E-06 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 8E-03

Total Skin HI = 2E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-027 to SC-031

Benzo(a)anthracene 4E-07 - - 2E-07 - - 5E-07 N/A N/A - - N/A N/A

Benzo(a)pyrene 4E-06 - - 2E-06 - - 6E-06 N/A N/A - - N/A N/A

Benzo(a)anthracene 3E-07 - - 1E-07 - - 4E-07 N/A N/A - - N/A N/A

Benzo(a)pyrene 5E-07 - - 2E-07 - - 7E-07 N/A N/A - - N/A N/A

Dioxin TEQ 5E-06 - - 5E-07 - - 6E-06 N/A N/A - - N/A N/A

Arsenic 3E-06 - - 3E-07 - - 4E-06 Skin 6E-02 - - 5E-03 7E-02

Manganese N/A - - N/A - - N/A Nervous System 3E-02 - - N/A 3E-02

Mercury N/A - - N/A - - N/A Nervous System 3E-02 - - N/A 3E-02

Chemical Total 1E-05 - - 3E-06 - - 2E-05 1E-01 - - 5E-03 1E-01

Radionuclide Total

Exposure Point Total 2E-05 1E-01

Exposure Medium Total 2E-05 1E-01

Medium Total 2E-05 1E-01

Receptor Total 2E-05 1E-01

- -  = Not Evaluated Total Risk Across All Media 2E-05 Total Hazard Across All Media  1E-01

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 5E-05 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 6E-02

Total Skin HI = 7E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 9.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-027 to SC-031

Benzo(a)anthracene 3E-08 - - 3E-08 - - 6E-08 N/A N/A - - N/A N/A

Benzo(a)pyrene 9E-08 - - 7E-08 - - 2E-07 N/A N/A - - N/A N/A

Benzo(a)anthracene 2E-08 - - 2E-08 - - 4E-08 N/A N/A - - N/A N/A

Benzo(a)pyrene 4E-08 - - 3E-08 - - 7E-08 N/A N/A - - N/A N/A

Dioxin TEQ 4E-07 - - 8E-08 - - 5E-07 N/A N/A - - N/A N/A

Arsenic 3E-07 - - 5E-08 - - 3E-07 Skin 2E-02 - - 3E-03 2E-02

Manganese N/A - - N/A - - N/A Nervous System 7E-03 - - N/A 7E-03

Mercury N/A - - N/A - - N/A Nervous System 6E-03 - - N/A 6E-03

Chemical Total 9E-07 - - 3E-07 - - 1E-06 3E-02 - - 3E-03 3E-02

Radionuclide Total

Exposure Point Total 1E-06 3E-02

Exposure Medium Total 1E-06 3E-02

Medium Total 1E-06 3E-02

Receptor Total 1E-06 3E-02

- -  = Not Evaluated Total Risk Across All Media 1E-06 Total Hazard Across All Media  3E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 4E-06 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 1E-02

Total Skin HI = 2E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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07-19-04

DATE: July 19, 2004

TO: Don Dwight

FROM: Diane Silverman, Ph.D.

Sean Czarniecki, P.E.

SUBJECT: Pownal Tannery Supplemental Human Health Risk Assessment for Cover Soil
Stockpiles #6 and #7

Unvalidated data are currently available for the stockpiled lagoon cover and berm soil from
stockpiles #6 and #7, referred to as windrows #6 and #7 (WR #6 and WR #7).  WR #6 is associated
with samples SC-032 through SC-036.  WR #7 is associated with sample SC-037.  These lagoon
cover and berm soils contain levels of contaminants of concern (COCs) slightly in excess of risk-
based preliminary remediation goals (PRGs).  This site-specific supplemental risk evaluation has
been performed to determine whether these lagoon cover and berm soils may be used as backfill in
the lagoons.

As previously described in the supplemental human health risk assessments performed on WR #1,
WR #2, and WR #3 (June 22, 2004) and WR #4 and WR #5 (July 6, 2004), this supplemental risk
assessment has been conducted to determine whether future human recreational exposure to these
cover and berm soils would result in an exceedance of the EPA target risk range.  If the risk
associated with future exposure to the cover and berm soils does not exceed the EPA target risk
range despite exceeding the PRGs, a defensible case may be made to re-use the cover and berm soils
as on-site backfill in the lagoons.

Consistent with the June 22, 2004 and July 6, 2004 supplemental risk assessments, this supplemental
risk assessment focused on potential future adult and young child exposures to soil at the lagoon
areas, planned for recreational development.  This scenario was selected since recreational use is the
most likely future land use of the site.  The supplemental risk assessment was performed using the
same methods and assumptions as the baseline risk assessment.  These methods and assumptions are
briefly summarized in the following text and tables.  Additional details can be found in the Remedial
Investigation Report (July 2002) for the site.

Six composite soil samples were collected from two stockpiles (WR #6 and WR #7) and analyzed
for VOCs, SVOCs, dioxins, and metals.  Chromium speciation was previously performed (see June
22, 2004 memorandum) on six cover and berm soil samples from WR #1, WR #2, and WR #3 to
determine the valence state(s) of chromium in soils, assumed to be chromium VI in the RI Report.
The results of the chromium speciation study indicate that chromium in on-site cover and berm soils
exists primarily as chromium III.  Chromium VI analytical results were below Region 9 residential
screening values.  No additional chromium speciation analysis was performed for these two
stockpiles or will be performed on future stockpiles.  However, based on the results of the chromium
speciation study, total chromium results for these cover and berm soils have been evaluated as
chromium III.  Data validation will be performed on these cover and berm soil samples but has not,
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to date, been completed.  Therefore, the risk calculations presented in this memorandum are based
on unvalidated laboratory data.

The composite soil samples evaluated included SC-032 through SC-036 collected from one 5000-ton
stockpile and SC-037 collected from one 1000-ton stockpile.  Samples SC-032 through SC-036
represent sets of five 8-point composite soil samples taken from WR #6.  Sample SC-037 represents
one set of 8-point composite soil samples taken from WR #7.  Since composite samples are taken
every 1000 tons of material, only one composite sample was collected from WR #7.  The two
stockpiles were evaluated separately to determine whether one or both of the stockpiles may be
safely reused as backfill.  Summary statistics for the two stockpiles are presented on Table 1.  This
table also presents the screening process used to select COPCs.  In order to select COPCs, a
comparison between the maximum detected site concentrations and a conservative screening toxicity
value is made.  The Region 9 residential soil PRGs have been used as screening toxicity values.  Any
contaminant whose maximum detected concentration exceeds the screening value is selected as a
COPC and is further evaluated in the risk assessment.  Soil contaminants selected as COPCs for this
evaluation include: benzo(a)pyrene, dioxins (expressed as a toxic equivalent concentration [TEQ]),
arsenic, and manganese.  Because total chromium (evaluated as chromium III) laboratory results
were below Region 9 screening values, chromium was not selected as a COPC.

In order to evaluate the magnitude of human exposures, an exposure point concentration (EPC) must
be estimated for each COPC in each stockpile.  Since the Upper Confidence Limit (UCL) on the
arithmetic mean is the most reliable estimate of exposure, UCLs have been calculated for each of the
COPCs for WR #6.  UCLs were calculated using EPA’s calculation software, ProUCL version 3.0.
However, for small data sets with high variability, the UCL may exceed the maximum detected
concentration.  In these cases, the maximum detected concentration is used to evaluate the
reasonable maximum exposure (RME) scenario and the arithmetic mean concentration is used for
the central tendency (CT) exposure scenario.  Because only one composite sample was collected
from WR #7, the maximum detected concentration of each COPC was used as the EPC for both the
RME and CT scenario.  Table 2 summarizes the statistic (UCL, mean or maximum) selected as the
EPC for each COPC.

To estimate the carcinogenic and noncarcinogenic risk associated with potential future soil
exposures, both exposure and toxicity information is needed.  To quantify the extent, frequency and
duration of potential human exposures, exposure assumptions are selected for the receptors of
interest.  Since the concern is future recreational exposures, young child and adult recreational
receptors have been selected for evaluation as the most conservative of the possible recreational
receptors.  A complete discussion of additional exposure pathways evaluated in the baseline risk
assessment can be found in the RI report along with the rationale for the recreational exposure
assumptions selected.  However, Table 3 has been included to provide a summary of the exposure
assumptions for the adult and child recreational receptors, respectively.  The toxicity values used in
this evaluation are the same as those used in the baseline risk assessment since no changes have
occurred to the COPC toxicity values since 2002.  Further information is provided in the RI report.
However, Table 4 lists the oral reference doses used to evaluate noncarcinogenic risk and Table 5
lists the oral slope factors used to evaluate carcinogenic risk.

Risk estimation was performed by combining the toxicity and exposure information as described in
the baseline risk assessment.  Tables 6 and 7 summarize the carcinogenic risks and noncarcinogenic
hazards associated with potential soil exposures for the adult and child RME and CT receptors,
respectively.  Individual receptor risks are within or below the EPA risk management cancer risk
range of 10-6 to 10-4, and below the noncarcinogenic target risk of 1.



Tables 8 and 9 provide the cumulative receptor risks for the adult and child combined for the two
stockpiles.  Cumulative risk estimates provide the basis for risk determination at a site.  Cumulative
receptor carcinogenic risks are also within or below the EPA risk management cancer risk range of
10-6 to   10-4, and noncarcinogenic risks are below the target risk of 1.  This supplemental risk
evaluation demonstrates that potential human recreational exposures to stockpiled cover and berm
soils excavated from the lagoon areas are not associated with risk above regulatory guidelines.



TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

SC-032 to SC-036 67-64-1 Acetone 0.0018 J 0.00245 J mg/Kg SC-035 4 / 5 0.0017 0.0025 N/A 160 N N/A N/A N BSL
75-09-2 Methylene chloride 0.00085 J 0.0011 J mg/Kg SC-036 2 / 5 0.00155 - 0.0019 0.0011 N/A 9.1 C N/A N/A N BSL

83-32-9 Acenaphthene 0.053 J 0.053 J mg/Kg SC-033 1 / 5 0.105 - 0.11 0.053 N/A 370 N N/A N/A N BSL
208-96-8 Acenaphthylene 0.048 J 0.048 J mg/Kg SC-033 1 / 5 0.105 - 0.11 0.048 N/A 5.6 N N/A N/A N BSL
120-12-7 Anthracene 0.14 J 0.14 J mg/Kg SC-033 1 / 5 0.105 - 0.11 0.14 N/A 2200 N N/A N/A N BSL
56-55-3 Benzo (a) anthracene 0.11 J 0.31 mg/Kg SC-033 5 / 5 N/A 0.31 N/A 0.62 C N/A N/A N BSL
50-32-8 Benzo (a) pyrene 0.1 J 0.32 mg/Kg SC-033 5 / 5 N/A 0.32 N/A 0.062 C N/A N/A Y ASL
205-99-2 Benzo (b) fluoranthene 0.076 J 0.24 mg/Kg SC-033 5 / 5 N/A 0.24 N/A 0.62 C N/A N/A N BSL
191-24-2 Benzo (g,h,i) perylene 0.049 J 0.19 J mg/Kg SC-033 5 / 5 N/A 0.19 N/A 5.6 N N/A N/A N BSL
207-08-9 Benzo (k) fluoranthene 0.09 J 0.27 mg/Kg SC-033 5 / 5 N/A 0.27 N/A 6.2 C N/A N/A N BSL
117-81-7 bis(2-Ethylhexyl)phthalate 0.07 J 0.085 J mg/Kg SC-035 5 / 5 N/A 0.085 N/A 35 C N/A N/A N BSL
86-74-8 Carbazole 0.083 J 0.083 J mg/Kg SC-033 1 / 5 0.105 - 0.11 0.083 N/A 24 C N/A N/A N BSL
218-01-9 Chrysene 0.11 J 0.32 mg/Kg SC-033 5 / 5 N/A 0.32 N/A 62 C N/A N/A N BSL
53-70-3 Dibenz (a,h) anthracene 0.057 J 0.057 J mg/Kg SC-033 1 / 5 0.105 - 0.11 0.057 N/A 0.062 C N/A N/A N BSL
84-74-2 Di-n-butylphthalate 0.0655 J 0.0655 J mg/Kg SC-035 1 / 5 0.11 0.066 N/A 610 N N/A N/A N BSL
206-44-0 Fluoranthene 0.18 J 0.69 mg/Kg SC-033 5 / 5 N/A 0.69 N/A 230 N N/A N/A N BSL
86-73-7 Fluorene 0.057 J 0.057 J mg/Kg SC-033 1 / 5 0.105 - 0.11 0.057 N/A 270 N N/A N/A N BSL
193-39-5 Indeno (1,2,3-cd) pyrene 0.049000 J 0.170000 J mg/Kg SC-033 5 / 5 N/A 0.17 N/A 0.62 C N/A N/A N BSL
91-20-3 Naphthalene 0.07 J 0.07 J mg/Kg SC-033 1 / 5 0.105 - 0.11 0.070 N/A 5.6 N N/A N/A N BSL
85-01-8 Phenanthrene 0.078 J 0.57 mg/Kg SC-033 5 / 5 N/A 0.57 N/A 5.6 N N/A N/A N BSL
129-00-0 Pyrene 0.18 J 0.6 mg/Kg SC-033 5 / 5 N/A 0.60 N/A 230 N N/A N/A N BSL

1746-01-6 Dioxin TEQ 0.000013 0.000023 mg/Kg SC-032 5 / 5 N/A 0.000023 N/A 3.9E-06 C N/A N/A Y ASL

7429-90-5 Aluminum 6700 7400 mg/Kg SC-034 5 / 5 N/A 7400 N/A N/A N/A N/A N NTX
7440-36-0 Antimony 0.31 1.1 mg/Kg SC-035 5 / 5 N/A 1.1 N/A 3.1 N N/A N/A N BSL
7440-38-2 Arsenic 3.1 4.4 mg/Kg SC-032 5 / 5 N/A 4.4 N/A 0.39 C N/A N/A Y ASL
7440-39-3 Barium 32 45 mg/Kg SC-034 5 / 5 N/A 45 N/A 540 N N/A N/A N BSL
7440-41-7 Beryllium 0.21 0.23 mg/Kg SC-032 5 / 5 N/A 0.23 N/A 15 N N/A N/A N BSL
7440-43-9 Cadmium 0.42 0.62 mg/Kg SC-032 5 / 5 N/A 0.62 N/A 3.7 N N/A N/A N BSL
7440-70-2 Calcium 3000 4500 mg/Kg SC-034 5 / 5 N/A 4500 N/A N/A N/A N/A N NUT
7440-47-3 Chromium 140 260 mg/Kg SC-034 5 / 5 N/A 260 N/A 10000 N N/A N/A N BSL
7440-48-4 Cobalt 7.2 9.4 mg/Kg SC-034 5 / 5 N/A 9.4 N/A N/A N/A N/A N NTX
7440-50-8 Copper 18 24 mg/Kg SC-034 5 / 5 N/A 24 N/A N/A N/A N/A N NTX
7439-89-6 Iron 16000 18000 mg/Kg SC-032 5 / 5 N/A 18000 N/A N/A N/A N/A N NUT
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TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

7439-92-1 Lead 17 26 mg/Kg SC-036 5 / 5 N/A 26 N/A N/A N/A N/A N BSL
7439-95-4 Magnesium 3500 3900 mg/Kg SC-033 5 / 5 N/A 3900 N/A N/A N/A N/A N NUT
7439-96-5 Manganese 430 680 mg/Kg SC-034 5 / 5 N/A 680 N/A 180 N N/A N/A Y ASL
7439-97-6 Mercury 0.15 0.39 mg/Kg SC-033 5 / 5 N/A 0.39 N/A 0.61 N N/A N/A N BSL
7440-02-0 Nickel 13 14 mg/Kg SC-032 5 / 5 N/A 14 N/A 160 N N/A N/A N BSL
7440-09-7 Potassium 400 450 mg/Kg SC-035 5 / 5 N/A 450 N/A N/A N/A N/A N NUT
7782-49-2 Selenium 0.1 0.21 mg/Kg SC-032 3 / 5 0.0495 - 0.06 0.21 N/A 39 N N/A N/A N BSL
7440-22-4 Silver 0.14 0.23 mg/Kg SC-032 5 / 5 N/A 0.23 N/A 39 N N/A N/A N BSL
7440-23-5 Sodium 34 49 mg/Kg SC-036 5 / 5 N/A 49 N/A N/A N/A N/A N NUT
7440-28-0 Thallium 0.12 0.12 mg/Kg SC-032 1 / 5 0.0395 - 0.06 0.12 N/A 0.52 N N/A N/A N BSL
7440-62-2 Vanadium 6.6 7.6 mg/Kg SC-032 5 / 5 N/A 7.6 N/A 55 N N/A N/A N BSL
7440-66-6 Zinc 62 75 mg/Kg SC-035 5 / 5 N/A 75 N/A 2300 N N/A N/A N BSL

SC-037 95-50-1 1,2-Dichlorobenzene 0.0062 0.0062 mg/Kg SC-037 1 / 1 N/A 0.0062 N/A 37 N N/A N/A N BSL
106-46-7 1,4-Dichlorobenzene 0.0018 0.0018 mg/Kg SC-037 1 / 1 N/A 0.0018 N/A 3.4 C N/A N/A N BSL
67-64-1 Acetone 0.0022 J 0.0022 J mg/Kg SC-037 1 / 1 N/A 0.0022 N/A 160 N N/A N/A N BSL
75-09-2 Methylene chloride 0.0014 J 0.0014 J mg/Kg SC-037 1 / 1 N/A 0.0014 N/A 9.1 C N/A N/A N BSL

91-57-6 2-Methylnaphthalene 0.046 J 0.046 J mg/Kg SC-037 1 / 1 N/A 0.046 N/A 5.6 N N/A N/A N BSL
120-12-7 Anthracene 0.092 J 0.092 J mg/Kg SC-037 1 / 1 N/A 0.092 N/A 2200 N N/A N/A N BSL
56-55-3 Benzo (a) anthracene 0.24 0.24 mg/Kg SC-037 1 / 1 N/A 0.24 N/A 0.62 C N/A N/A N BSL
50-32-8 Benzo (a) pyrene 0.24 0.24 mg/Kg SC-037 1 / 1 N/A 0.24 N/A 0.062 C N/A N/A Y ASL
205-99-2 Benzo (b) fluoranthene 0.19 J 0.19 J mg/Kg SC-037 1 / 1 N/A 0.19 N/A 0.62 C N/A N/A N BSL
191-24-2 Benzo (g,h,i) perylene 0.15 J 0.15 J mg/Kg SC-037 1 / 1 N/A 0.15 N/A 5.6 N N/A N/A N BSL
207-08-9 Benzo (k) fluoranthene 0.21 J 0.21 J mg/Kg SC-037 1 / 1 N/A 0.21 N/A 6.2 C N/A N/A N BSL
117-81-7 bis(2-Ethylhexyl)phthalate 0.075 J 0.075 J mg/Kg SC-037 1 / 1 N/A 0.075 N/A 35 C N/A N/A N BSL
218-01-9 Chrysene 0.26 0.26 mg/Kg SC-037 1 / 1 N/A 0.26 N/A 62 C N/A N/A N BSL
53-70-3 Dibenz (a,h) anthracene 0.046 J 0.046 J mg/Kg SC-037 1 / 1 N/A 0.046 N/A 0.062 C N/A N/A N BSL
206-44-0 Fluoranthene 0.48 0.48 mg/Kg SC-037 1 / 1 N/A 0.48 N/A 230 N N/A N/A N BSL
193-39-5 Indeno (1,2,3-cd) pyrene 0.13 J 0.13 J mg/Kg SC-037 1 / 1 N/A 0.13 N/A 0.62 C N/A N/A N BSL
91-20-3 Naphthalene 0.08 J 0.08 J mg/Kg SC-037 1 / 1 N/A 0.080 N/A 5.6 N N/A N/A N BSL
85-01-8 Phenanthrene 0.31 0.31 mg/Kg SC-037 1 / 1 N/A 0.31 N/A 5.6 N N/A N/A N BSL
129-00-0 Pyrene 0.410000 0.410000 mg/Kg SC-037 1 / 1 N/A 0.41 N/A 230 N N/A N/A N BSL

1746-01-6 Dioxin TEQ 0.000007 0.000007 mg/Kg SC-037 1 / 1 N/A 0.0000070 N/A 3.9E-06 C N/A N/A Y ASL

7429-90-5 Aluminum 6100 6100 mg/Kg SC-037 1 / 1 N/A 6100 N/A N/A N/A N/A N NTX
7440-36-0 Antimony 0.45 0.45 mg/Kg SC-037 1 / 1 N/A 0.45 N/A 3.1 N N/A N/A N BSL
7440-38-2 Arsenic 3.6 3.6 mg/Kg SC-037 1 / 1 N/A 3.6 N/A 0.39 C N/A N/A Y ASL
7440-39-3 Barium 29 29 mg/Kg SC-037 1 / 1 N/A 29 N/A 540 N N/A N/A N BSL
7440-41-7 Beryllium 0.18 0.18 mg/Kg SC-037 1 / 1 N/A 0.18 N/A 15 N N/A N/A N BSL
7440-43-9 Cadmium 0.35 0.35 mg/Kg SC-037 1 / 1 N/A 0.35 N/A 3.7 N N/A N/A N BSL
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TABLE 1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future
Medium:  Soil
Exposure Medium:  Soil

Exposure CAS Chemical    Minimum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Concentration Limits Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

7440-70-2 Calcium 3200 3200 mg/Kg SC-037 1 / 1 N/A 3200 N/A N/A N/A N/A N NUT
7440-47-3 Chromium 120 120 mg/Kg SC-037 1 / 1 N/A 120 N/A 10000 N N/A N/A N BSL
7440-48-4 Cobalt 6.7 6.7 mg/Kg SC-037 1 / 1 N/A 6.7 N/A N/A N/A N/A N NTX
7440-50-8 Copper 20 20 mg/Kg SC-037 1 / 1 N/A 20 N/A N/A N/A N/A N NTX
7439-89-6 Iron 17000 17000 mg/Kg SC-037 1 / 1 N/A 17000 N/A N/A N/A N/A N NUT
7439-92-1 Lead 19 19 mg/Kg SC-037 1 / 1 N/A 19 N/A N/A N/A N/A N BSL
7439-95-4 Magnesium 3600 3600 mg/Kg SC-037 1 / 1 N/A 3600 N/A N/A N/A N/A N NUT
7439-96-5 Manganese 420 420 mg/Kg SC-037 1 / 1 N/A 420 N/A 180 N N/A N/A Y ASL
7439-97-6 Mercury 0.14 0.14 mg/Kg SC-037 1 / 1 N/A 0.14 N/A 0.61 N N/A N/A N BSL
7440-02-0 Nickel 12 12 mg/Kg SC-037 1 / 1 N/A 12 N/A 160 N N/A N/A N BSL
7440-09-7 Potassium 380 380 mg/Kg SC-037 1 / 1 N/A 380 N/A N/A N/A N/A N NUT
7782-49-2 Selenium 0.098 0.098 mg/Kg SC-037 1 / 1 N/A 0.098 N/A 39 N N/A N/A N BSL
7440-22-4 Silver 0.16 0.16 mg/Kg SC-037 1 / 1 N/A 0.16 N/A 39 N N/A N/A N BSL
7440-23-5 Sodium 43 43 mg/Kg SC-037 1 / 1 N/A 43 N/A N/A N/A N/A N NUT
7440-62-2 Vanadium 6.5 6.5 mg/Kg SC-037 1 / 1 N/A 6.5 N/A 55 N N/A N/A N BSL
7440-66-6 Zinc 69 69 mg/Kg SC-037 1 / 1 N/A 69 N/A 2300 N N/A N/A N BSL

(1)  Minimum/maximum detected concentration. Definitions: COPC = Chemical of Potential Concern
(2)  Maximum concentration used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(3)  Refer to supporting information for background discussion. PRG = Preliminary Remedial Goal
(4)  USEPA Region 9 PRGs for residential soil (adjusted to an hazard quotient = 0.1 for noncarcinogens), October 1, 2002. N/A = Not Applicable or Not Available

PRG for chromium III used for chromium. J = Estimated Value
PRG for methylmercury used for mercury. C = Carcinogenic
The most conservative PRG for all noncarcinogenic PAHs has been used for 2-methylnaphthalene, acenaphthylene, N = Non-Carcinogenic
           benzo(g,h,i)perylene and phenanthrene. SSL = Soil Screening Level

(5)  Rationale Codes: Selection  Reason: Above Screening Levels (ASL)
No Screening Level (NSL)

Deletion Reason: No Toxicity Information (NTX)
Essential Nutrient (NUT)
Frequency of Detection (FOD)
Below Screening Level (BSL)
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TABLE 2.RME

EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2) (3) (4)

SC-032 to SC-036

Benzo (a) pyrene mg/kg 1.6E-01 2.5E-01 (T) 3.2E-01 2.5E-01 mg/kg 95% UCL - T (e)

Dioxin TEQ mg/kg 1.8E-05 2.3E-05 (N) 2.3E-05 2.3E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 3.6E+00 4.2E+00 (N) 4.4E+00 4.2E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 5.1E+02 6.1E+02 (N) 6.8E+02 6.1E+02 mg/kg 95% UCL - N (d)

SC-037

Benzo (a) pyrene mg/kg 2.4E-01 N/A (<4) 2.4E-01 2.4E-01 mg/kg Max (a)

Dioxin TEQ mg/kg 7.0E-06 N/A (<4) 7.0E-06 7.0E-06 mg/kg Max (a)

Arsenic mg/kg 3.6E+00 N/A (<4) 3.6E+00 3.6E+00 mg/kg Max (a)

Manganese mg/kg 4.2E+02 N/A (<4) 4.2E+02 4.2E+02 mg/kg Max (a)

(1) Only COPCs selected on Table 1 and detected at each exposure point appear.
(2) T - Transformed; N - Normal; NP - Non-parametric; G - Gamma; <4 - sample size too small to calculate 95% UCL
(3) Statistics:  Maximum Detected Value (Max); 95% UCL of Transformed Data (95% UCL - T); 95% UCL of Normal Data (95% UCL - N); 95% UCL of Non-parametric Data (95% UCL - NP);
      95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean (Mean)
(4) Rationale:

(a) Due to small sample size (<4), the maximum detected concentration is used.
(b) When the maximum detected concentration is selected as the RME EPC, the arithmetic mean concentration is selected as the CT EPC.
(c) If the arithmetic mean concentration equals or exceeds the maximum detected concentration, the maximum detected concentration is used as the CT EPC.
(d) Shapiro-Wilk W Test or Lilliefors Test indicates data are normally distributed.
(e) Shapiro-Wilk W Test or Lilliefors Test indicates data are log-normally distributed.
(f) Shapiro-Wilk W Test or Lilliefors Test indicates data are neither normally nor log-normally distributed.
(g) 95% UCL exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC
(h) A-D Test and/or K-S Test indicates data are gamma distributed.

J = Estimated Concentration
Max = Maximum Detected Concentration
N/A = Not Applicable
UCL = Upper Confidence Limit
EPC = Exposure Point Concentration
RME = Reasonable Maximum Exposure
CT = Central Tendency
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TABLE 2.CT

EXPOSURE POINT CONCENTRATION SUMMARY

CENTRAL TENDENCY EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2) (3) (4)

SC-032 to SC-036

Benzo (a) pyrene mg/kg 1.6E-01 2.5E-01 (T) 3.2E-01 2.5E-01 mg/kg 95% UCL - T (e)

Dioxin TEQ mg/kg 1.8E-05 2.3E-05 (N) 2.3E-05 2.3E-05 mg/kg 95% UCL - N (d)

Arsenic mg/kg 3.6E+00 4.2E+00 (N) 4.4E+00 4.2E+00 mg/kg 95% UCL - N (d)

Manganese mg/kg 5.1E+02 6.1E+02 (N) 6.8E+02 6.1E+02 mg/kg 95% UCL - N (d)

SC-037

Benzo (a) pyrene mg/kg 2.4E-01 N/A (<4) 2.4E-01 2.4E-01 mg/kg Max (c)

Dioxin TEQ mg/kg 7.0E-06 N/A (<4) 7.0E-06 7.0E-06 mg/kg Max (c)

Arsenic mg/kg 3.6E+00 N/A (<4) 3.6E+00 3.6E+00 mg/kg Max (c)

Manganese mg/kg 4.2E+02 N/A (<4) 4.2E+02 4.2E+02 mg/kg Max (c)

(1) Only COPCs selected on Table 1 and detected at each exposure point appear.
(2) T - Transformed; N - Normal; NP - Non-parametric; G - Gamma; <4 - sample size too small to calculate 95% UCL
(3) Statistics:  Maximum Detected Value (Max); 95% UCL of Transformed Data (95% UCL - T); 95% UCL of Normal Data (95% UCL - N); 95% UCL of Non-parametric Data (95% UCL - NP);
      95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean (Mean)
(4) Rationale:

(a) Due to small sample size (<4), the maximum detected concentration is used.
(b) When the maximum detected concentration is selected as the RME EPC, the arithmetic mean concentration is selected as the CT EPC.
(c) If the arithmetic mean concentration equals or exceeds the maximum detected concentration, the maximum detected concentration is used as the CT EPC.
(d) Shapiro-Wilk W Test or Lilliefors Test indicates data are normally distributed.
(e) Shapiro-Wilk W Test or Lilliefors Test indicates data are log-normally distributed.
(f) Shapiro-Wilk W Test or Lilliefors Test indicates data are neither normally nor log-normally distributed.
(g) 95% UCL exceeds maximum detected concentration.  Therefore, maximum concentration used for EPC
(h) A-D Test and/or K-S Test indicates data are gamma distributed.

J = Estimated Concentration
Max = Maximum Detected Concentration
N/A = Not Applicable
UCL = Upper Confidence Limit
EPC = Exposure Point Concentration
RME = Reasonable Maximum Exposure
CT = Central Tendency
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TABLE 3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Adult CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

IR Ingestion Rate of Soil 100 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 24 years USEPA, 1994b

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME Chronic Daily Intake (CDI) (mg/kg-day) =

(ages 1-6) IR Ingestion Rate of Soil 200 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 6 years USEPA, 1994b

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Soil Pile

Soil Pile

Recreational User
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TABLE 3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Adult CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.07 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 24 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.RME mg/kg see Table 2.RME CDI (mg/kg-day) =

(ages 1-6) SA Skin Surface Area Available for Contact 2,800 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.2 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 112 days/year Prof. Judgement

ED Exposure Duration 6 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Adult SA term assumes exposure to face, forearms, hands, and lower legs.

Adult AF term is geometric mean value for adult gardeners.

Young child SA term assumes exposure to face, forearms, hands, lower legs, and feet.

Young child AF term is geometric mean value for children playing in wet soil.

Soil Pile

Soil Pile

Recreational User
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TABLE 3.CT

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Adult CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT Chronic Daily Intake (CDI) (mg/kg-day) =

IR Ingestion Rate of Soil 50 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 7 years USEPA, 1994b

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT Chronic Daily Intake (CDI) (mg/kg-day) =

(ages 1-6) IR Ingestion Rate of Soil 100 mg/day USEPA, 1997a CS x IR x FI x EF x ED x CF

FI Fraction Ingested 1 unitless Prof. Judgement BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 2 years USEPA, 1994b

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Soil Pile

Soil Pile

Recreational User
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TABLE 3.CT

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Medium: Soil

Exposure Medium: Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Adult CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact 5,700 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.07 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 7 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 70 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -
Young Child CS Chemical Concentration in Soil see Table 2.CT mg/kg see Table 2.CT CDI (mg/kg-day) =

(ages 1-6) SA Skin Surface Area Available for Contact 2,800 cm2 USEPA, 2001b   CS x SA x AF x EF x ED x DAF x CF

AF Skin Adherence Factor 0.2 mg/cm2-day USEPA, 2001b BW x AT

EF Exposure Frequency 56 days/year Prof. Judgement

ED Exposure Duration 2 years USEPA, 1994b

DAF Dermal Absorption Factor Chemical Specific - - - -

BW Body Weight 15 kg USEPA, 1997a

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

CF Conversion Factor 0.000001 kg/mg - -

Adult SA term assumes exposure to face, forearms, hands, and lower legs.

Adult AF term is geometric mean value for adult gardeners.

Young child SA term assumes exposure to face, forearms, hands, lower legs, and feet.

Young child AF term is geometric mean value for children playing in wet soil.

Soil Pile

Recreational User Soil Pile
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TABLE 4

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

POWNAL TANNERY - SOIL REUSE

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal Primary Combined RfD:Target Organ(s)

of  Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(1) (MM/DD/YYYY)

Benzo(a)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(a)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(b)fluoranthene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Dibenz(a,h)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Dioxin TEQ N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Arsenic Chronic 3E-04 mg/kg-day (4) 3E-04 mg/kg-day Skin 3 IRIS 04/01/04

Cadmium (food) Chronic 1E-03 mg/kg-day 0.025 3E-05 mg/kg-day Kidney 10 IRIS 04/01/04

Manganese (other media) Chronic 7E-02 mg/kg-day 0.04 2.8E-03 mg/kg-day Nervous System 1 IRIS 04/01/04

Mercury (organic) Chronic 1E-04 mg/kg-day (4) 1E-04 mg/kg-day Nervous System 10 IRIS 04/01/04

(1)  Oral absorption efficiencies from RAGS, Part E (USEPA, 2001b). IRIS = Integrated Risk Information System

(2)  Calculated as: (oral RfD) x (oral to dermal adjustment factor). N/A = Not Applicable

(3)    RfDs for managanese are based on total allowable intake (10 mg/day) minus the background

  intake (5 mg/day).  The remaining intake (5 mg/day) is divided by 70 kg.

        RfD for mercury (organic) based on methylmercury.

(4)  Oral absorption efficiency exceeds 50%.  No adjustment of the oral reference dose is necessary.
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TABLE 5

CANCER TOXICITY DATA -- ORAL/DERMAL

POWNAL TANNERY - SOIL REUSE

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential Efficiency for Dermal for Dermal Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

(1) (MM/DD/YYYY)

Benzo(a)anthracene 7.3E-01 (mg/kg-day) -1 (1) 7.3E-01 (mg/kg-day) -1 B2 IRIS 04/01/04

Benzo(a)pyrene 7.3E+00 (mg/kg-day) -1 (1) 7.3E+00 (mg/kg-day) -1 B2 IRIS 04/01/04

Benzo(b)fluoranthene 7.3E-01 (mg/kg-day) -1 (1) 7.3E-01 (mg/kg-day) -1 B2 IRIS 04/01/04

Dibenz(a,h)anthracene 7.3E+00 (mg/kg-day) -1 (1) 7.3E+00 (mg/kg-day) -1 B2 IRIS 04/01/04

Dioxin TEQ 1.5E+05 (mg/kg-day) -1 (1) 1.5E+05 (mg/kg-day) -1 B2 HEAST 07/01/97

Arsenic 1.5E+00 (mg/kg-day) -1 (1) 1.5E+00 (mg/kg-day) -1 A IRIS 04/01/04

Cadmium N/A N/A N/A N/A N/A D IRIS 04/01/04

Manganese N/A N/A N/A N/A N/A D IRIS 04/01/04

Mercury (organic) N/A N/A N/A N/A N/A C IRIS 04/01/04

IRIS = Integrated Risk Information System EPA Group:

HEAST = Health Effects Assessment Summary Tables      A - Human carcinogen

N/A = Not Applicable      B1 - Probable human carcinogen - indicates that limited human data are available

Slope factor for benzo(a)pyrene, along with the appropriate relative potency factor      B2 - Probable human carcinogen - indicates sufficient evidence in animals and

       (USEPA, 1993), used for the other carcinogenic PAHs.               inadequate or no evidence in humans

Weight of evidence for mercury (organic) based on methylmercury.      C - Possible human carcinogen

(1)  Oral absorption efficiency exceeds 50%.  Therefore, no adjustment of the oral slope factor is necessary.     D - Not classifiable as a human carcinogen (by the oral route)

     E - Evidence of noncarcinogenicity
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TABLE 6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil SC-032 to SC-036 Ingestion

Benzo(a)pyrene 2E-01 mg/kg 3.7E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.7E-07 1.1E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 2E-05 mg/kg 3.4E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 5.1E-07 9.9E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 6.3E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 9.4E-07 1.8E-06 mg/kg-day 3.0E-04 mg/kg-day 6.1E-03

Manganese 6E+02 mg/kg 9.2E-05 mg/kg-day N/A N/A N/A 2.7E-04 mg/kg-day 7.0E-02 mg/kg-day 3.8E-03

Exp. Route Total 2E-06 1E-02

Dermal

Benzo(a)pyrene 2E-01 mg/kg 1.9E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.4E-07 5.6E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 2E-05 mg/kg 4.1E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 6.1E-08 1.2E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 7.5E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.1E-07 2.2E-07 mg/kg-day 3.0E-04 mg/kg-day 7.3E-04

Exp. Route Total 3E-07 7E-04

Exposure Point Total 2E-06 1E-02

SC-037 Ingestion

Benzo(a)pyrene 2E-01 mg/kg 3.6E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.6E-07 1.1E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-06 mg/kg 1.1E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.6E-07 3.1E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 5.4E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 8.1E-07 1.6E-06 mg/kg-day 3.0E-04 mg/kg-day 5.3E-03

Manganese 4E+02 mg/kg 6.3E-05 mg/kg-day N/A N/A N/A 1.8E-04 mg/kg-day 7.0E-02 mg/kg-day 2.6E-03

Exp. Route Total 1E-06 8E-03

Dermal

Benzo(a)pyrene 2E-01 mg/kg 1.9E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.4E-07 5.5E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-06 mg/kg 1.3E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.9E-08 3.7E-13 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 6.5E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 9.7E-08 1.9E-07 mg/kg-day 3.0E-04 mg/kg-day 6.3E-04

Exp. Route Total 3E-07 6E-04

Exposure Point Total 1E-06 9E-03

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 6.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil SC-032 to SC-036 Ingestion

Benzo(a)pyrene 2E-01 mg/kg 2.7E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.0E-08 2.7E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 2E-05 mg/kg 2.5E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.7E-08 2.5E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 4.6E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 6.9E-08 4.6E-07 mg/kg-day 3.0E-04 mg/kg-day 1.5E-03

Manganese 6E+02 mg/kg 6.7E-06 mg/kg-day N/A N/A N/A 6.7E-05 mg/kg-day 7.0E-02 mg/kg-day 9.6E-04

Exp. Route Total 1E-07 2E-03

Dermal

Benzo(a)pyrene 2E-01 mg/kg 2.8E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.0E-08 2.8E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 2E-05 mg/kg 5.9E-14 mg/kg-day 1.5E+05 (mg/kg-day) -1 8.9E-09 5.9E-13 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.1E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.6E-08 1.1E-07 mg/kg-day 3.0E-04 mg/kg-day 3.6E-04

Exp. Route Total 5E-08 4E-04

Exposure Point Total 2E-07 3E-03

SC-037 Ingestion

Benzo(a)pyrene 2E-01 mg/kg 2.6E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 1.9E-08 2.6E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-06 mg/kg 7.7E-14 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.2E-08 7.7E-13 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 3.9E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 5.9E-08 3.9E-07 mg/kg-day 3.0E-04 mg/kg-day 1.3E-03

Manganese 4E+02 mg/kg 4.6E-06 mg/kg-day N/A N/A N/A 4.6E-05 mg/kg-day 7.0E-02 mg/kg-day 6.6E-04

Exp. Route Total 9E-08 2E-03

Dermal

Benzo(a)pyrene 2E-01 mg/kg 2.7E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.0E-08 2.7E-08 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-06 mg/kg 1.8E-14 mg/kg-day 1.5E+05 (mg/kg-day) -1 2.8E-09 1.8E-13 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 9.4E-09 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.4E-08 9.4E-08 mg/kg-day 3.0E-04 mg/kg-day 3.1E-04

Exp. Route Total 4E-08 3E-04

Exposure Point Total 1E-07 2E-03

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Young Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil SC-032 to SC-036 Ingestion

Benzo(a)pyrene 2E-01 mg/kg 8.6E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 6.3E-07 1.0E-06 mg/kg-day N/A N/A N/A

Dioxin TEQ 2E-05 mg/kg 7.9E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.2E-06 9.2E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.5E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.2E-06 1.7E-05 mg/kg-day 3.0E-04 mg/kg-day 5.7E-02

Manganese 6E+02 mg/kg 2.1E-04 mg/kg-day N/A N/A N/A 2.5E-03 mg/kg-day 7.0E-02 mg/kg-day 3.6E-02

Exp. Route Total 4E-06 9E-02

Dermal

Benzo(a)pyrene 2E-01 mg/kg 3.1E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.3E-07 3.7E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 2E-05 mg/kg 6.7E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.0E-07 7.8E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.2E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.8E-07 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day 4.8E-03

Exp. Route Total 5E-07 5E-03

Exposure Point Total 5E-06 1E-01

SC-037 Ingestion

Benzo(a)pyrene 2E-01 mg/kg 8.4E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 6.1E-07 9.8E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-06 mg/kg 2.5E-12 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.7E-07 2.9E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.3E-06 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.9E-06 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 4.9E-02

Manganese 4E+02 mg/kg 1.5E-04 mg/kg-day N/A N/A N/A 1.7E-03 mg/kg-day 7.0E-02 mg/kg-day 2.5E-02

Exp. Route Total 3E-06 7E-02

Dermal

Benzo(a)pyrene 2E-01 mg/kg 3.1E-08 mg/kg-day 7.3E+00 (mg/kg-day) -1 2.2E-07 3.6E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-06 mg/kg 2.1E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.1E-08 2.4E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.1E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.6E-07 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day 4.1E-03

Exp. Route Total 4E-07 4E-03

Exposure Point Total 3E-06 8E-02

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 7.CT

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Young Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil SC-032 to SC-036 Ingestion

Benzo(a)pyrene 2E-01 mg/kg 7.2E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 5.3E-08 2.5E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 2E-05 mg/kg 6.6E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 9.9E-08 2.3E-11 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.2E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.8E-07 4.3E-06 mg/kg-day 3.0E-04 mg/kg-day 1.4E-02

Manganese 6E+02 mg/kg 1.8E-05 mg/kg-day N/A N/A N/A 6.2E-04 mg/kg-day 7.0E-02 mg/kg-day 8.9E-03

Exp. Route Total 3E-07 2E-02

Dermal

Benzo(a)pyrene 2E-01 mg/kg 5.2E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 3.8E-08 1.8E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 2E-05 mg/kg 1.1E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 1.7E-08 3.9E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 2.0E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 3.1E-08 7.2E-07 mg/kg-day 3.0E-04 mg/kg-day 2.4E-03

Exp. Route Total 9E-08 2E-03

Exposure Point Total 4E-07 3E-02

SC-037 Ingestion

Benzo(a)pyrene 2E-01 mg/kg 7.0E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 5.1E-08 2.5E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-06 mg/kg 2.0E-13 mg/kg-day 1.5E+05 (mg/kg-day) -1 3.1E-08 7.2E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.1E-07 mg/kg-day 1.5E+00 (mg/kg-day) -1 1.6E-07 3.7E-06 mg/kg-day 3.0E-04 mg/kg-day 1.2E-02

Manganese 4E+02 mg/kg 1.2E-05 mg/kg-day N/A N/A N/A 4.3E-04 mg/kg-day 7.0E-02 mg/kg-day 6.1E-03

Exp. Route Total 2E-07 2E-02

Dermal

Benzo(a)pyrene 2E-01 mg/kg 5.1E-09 mg/kg-day 7.3E+00 (mg/kg-day) -1 3.7E-08 1.8E-07 mg/kg-day N/A N/A N/A

Dioxin TEQ 7E-06 mg/kg 3.4E-14 mg/kg-day 1.5E+05 (mg/kg-day) -1 5.2E-09 1.2E-12 mg/kg-day N/A N/A N/A

Arsenic 4E+00 mg/kg 1.8E-08 mg/kg-day 1.5E+00 (mg/kg-day) -1 2.7E-08 6.2E-07 mg/kg-day 3.0E-04 mg/kg-day 2.1E-03

Exp. Route Total 7E-08 2E-03

Exposure Point Total 3E-07 2E-02

Exposure Medium Total N/A N/A

Medium Total N/A N/A

Total of Receptor Risks Across All Media  N/A Total of Receptor Hazards Across All Media  N/A
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TABLE 8.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-032 to SC-036

Benzo(a)pyrene 9E-07 - - 4E-07 - - 1E-06 N/A N/A - - N/A N/A

Dioxin TEQ 2E-06 - - 2E-07 - - 2E-06 N/A N/A - - N/A N/A

Arsenic 3E-06 - - 3E-07 - - 3E-06 Skin 6E-02 - - 5E-03 6E-02

Manganese N/A - - N/A - - N/A Nervous System 4E-02 - - N/A 4E-02

Chemical Total 6E-06 - - 8E-07 - - 7E-06 9E-02 - - 5E-03 1E-01

Radionuclide Total

Exposure Point Total 7E-06 1E-01

Exposure Medium Total 7E-06 1E-01

Medium Total 7E-06 1E-01

Receptor Total 7E-06 1E-01

- -  = Not Evaluated Total Risk Across All Media 7E-06 Total Hazard Across All Media  1E-01

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 2E-05 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 4E-02

Total Skin HI = 6E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 8.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-032 to SC-036

Benzo(a)pyrene 7E-08 - - 6E-08 - - 1E-07 N/A N/A - - N/A N/A

Dioxin TEQ 1E-07 - - 3E-08 - - 2E-07 N/A N/A - - N/A N/A

Arsenic 3E-07 - - 5E-08 - - 3E-07 Skin 1E-02 - - 2E-03 2E-02

Manganese N/A - - N/A - - N/A Nervous System 9E-03 - - N/A 9E-03

Chemical Total 5E-07 - - 1E-07 - - 6E-07 2E-02 - - 2E-03 3E-02

Radionuclide Total

Exposure Point Total 6E-07 3E-02

Exposure Medium Total 6E-07 3E-02

Medium Total 6E-07 3E-02

Receptor Total 6E-07 3E-02

- -  = Not Evaluated Total Risk Across All Media 6E-07 Total Hazard Across All Media  3E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 1E-06 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 9E-03

Total Skin HI = 2E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-037

Benzo(a)pyrene 9E-07 - - 4E-07 - - 1E-06 N/A N/A - - N/A N/A

Dioxin TEQ 5E-07 - - 5E-08 - - 6E-07 N/A N/A - - N/A N/A

Arsenic 3E-06 - - 3E-07 - - 3E-06 Skin 5E-02 - - 4E-03 5E-02

Manganese N/A - - N/A - - N/A Nervous System 2E-02 - - N/A 2E-02

Chemical Total 4E-06 - - 7E-07 - - 5E-06 7E-02 - - 4E-03 8E-02

Radionuclide Total

Exposure Point Total 5E-06 8E-02

Exposure Medium Total 5E-06 8E-02

Medium Total 5E-06 8E-02

Receptor Total 5E-06 8E-02

- -  = Not Evaluated Total Risk Across All Media 5E-06 Total Hazard Across All Media  8E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 8E-06 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 2E-02

Total Skin HI = 5E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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TABLE 9.CT

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

POWNAL TANNERY - SOIL REUSE

Scenario Timeframe: Future

Receptor Population: Recreational User

Receptor Age: Young Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential Young Child + Adult Young Child

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure

(Radiation) Routes Total Target Organ Routes Total

Soil Soil SC-037

Benzo(a)pyrene 7E-08 - - 6E-08 - - 1E-07 N/A N/A - - N/A N/A

Dioxin TEQ 4E-08 - - 8E-09 - - 5E-08 N/A N/A - - N/A N/A

Arsenic 2E-07 - - 4E-08 - - 3E-07 Skin 1E-02 - - 2E-03 1E-02

Manganese N/A - - N/A - - N/A Nervous System 6E-03 - - N/A 6E-03

Chemical Total 3E-07 - - 1E-07 - - 4E-07 2E-02 - - 2E-03 2E-02

Radionuclide Total

Exposure Point Total 4E-07 2E-02

Exposure Medium Total 4E-07 2E-02

Medium Total 4E-07 2E-02

Receptor Total 4E-07 2E-02

- -  = Not Evaluated Total Risk Across All Media 4E-07 Total Hazard Across All Media  2E-02

N/A = Not Applicable

Should the dioxin slope factor be revised as proposed, the risk for this receptor would increase to 7E-07 Total Blood HI = N/A

Total Cardiovascular HI = N/A

Total Reproductive HI = N/A

Total General Toxicity HI = N/A

Total GI System HI = N/A

Total Immune System HI = N/A

Total Kidney HI = N/A

Total Liver HI = N/A

Total Nervous System HI = 6E-03

Total Skin HI = 1E-02

Total Eye HI = N/A

Total Alopecia HI = N/A
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DATE: August 26, 2004

TO: Don Dwight

FROM: Diane Silverman, Ph.D.

Sean Czarniecki, P.E.

SUBJECT: Pownal Tannery Supplemental Human Health Risk Assessment for Cover Soil
Stockpiles #8 and #9

Unvalidated data are currently available for the stockpiled lagoon cover and berm soil from
stockpiles #8 and #9, referred to as windrows #8 and #9 (WR #8 and WR #9).  Samples SC-038
through SC-040 are associated with WR #8 and sample SC-041 is associated with WR #9.  These
lagoon cover and berm soils contain levels of contaminants of concern (COCs) slightly in excess of
risk-based preliminary remediation goals (PRGs).  This site-specific supplemental risk evaluation
has been performed to determine whether these lagoon cover and berm soils may be used as backfill
in the lagoons.

As previously described in the supplemental human health risk assessments performed on WR #1,
WR #2, and WR #3 (June 22, 2004), WR #4 and WR #5 (July 6, 2004), and WR #6 and WR #7
(July 19, 2004), this supplemental risk assessment has been conducted to determine whether future
human recreational exposure to these cover and berm soils would result in an exceedance of the EPA
target risk range.  If the risk associated with future exposure to the cover and berm soils does not
exceed the EPA target risk range despite exceeding the PRGs, a defensible case may be made to re-
use the cover and berm soils as on-site backfill in the lagoons.

Consistent with the June 22, 2004, July 6, 2004, and July 19, 2004 supplemental risk assessments,
this supplemental risk assessment focused on potential future adult and young child exposures to soil
at the lagoon areas, planned for recreational development.  This scenario was selected since
recreational use is the most likely future land use of the site.  The supplemental risk assessment was
performed using the same methods and assumptions as the baseline risk assessment.  These methods
and assumptions are briefly summarized in the following text and tables.  Additional details can be
found in the Remedial Investigation Report (July 2002) for the site.

Four composite soil samples were collected from two stockpiles (WR #8 and WR #9) and analyzed
for VOCs, SVOCs, dioxins, and metals.  Chromium speciation was previously performed (see June
22, 2004 memorandum) on six cover and berm soil samples from WR #1, WR #2, and WR #3 to
determine the valence state(s) of chromium in soils, assumed to be chromium VI in the RI Report.
The results of the chromium speciation study indicate that chromium in on-site cover and berm soils
exists primarily as chromium III.  Chromium VI analytical results were below Region 9 residential
screening values.  No additional chromium speciation analysis was performed for these two
stockpiles or will be performed on future stockpiles.  However, based on the results of the chromium
speciation study, total chromium results for these cover and berm soils have been evaluated as
chromium III.  Data validation will be performed on these cover and berm soil samples but has not,
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to date, been completed.  Therefore, the risk calculations presented in this memorandum are based
on unvalidated laboratory data.

The composite soil samples evaluated included SC-038 through SC-041 collected from one 3000-ton
(WR #8) and one 1000-ton (WR #9) stockpiles.  Samples SC-038 through SC-040 represent sets of
three 8-point composite soil samples taken from WR #8.  Sample SC-041 represents one set of 8-
point composite soil samples taken from WR #9.  Since composite samples are taken every 1000
tons of material, three composite samples were collected from WR #8 and and one composite soil
sample was collected from WR #9.  The two stockpiles were evaluated separately to determine
whether one or both of the stockpiles may be safely reused as backfill.  Summary statistics for the
two stockpiles are presented on Table 1.  This table also presents the screening process used to select
COPCs.  In order to select COPCs, a comparison between the maximum detected site concentrations
and a conservative screening toxicity value is made.  The Region 9 residential soil PRGs have been
used as screening toxicity values.  Any contaminant whose maximum detected concentration
exceeds the screening value is selected as a COPC and is further evaluated in the risk assessment.
Soil contaminants selected as COPCs for this evaluation include: benzo(a)pyrene, dioxins (expressed
as a toxic equivalent concentration [TEQ]), arsenic, and manganese.  Because total chromium
(evaluated as chromium III) laboratory results were below Region 9 screening values, chromium was
not selected as a COPC.

In order to evaluate the magnitude of human exposures, an exposure point concentration (EPC) must
be estimated for each COPC in each stockpile.  The Upper Confidence Limit (UCL) on the
arithmetic mean is the most reliable estimate of exposure.  However, for data sets with less than four
samples, the UCL can not be calculated.  In these cases, the maximum detected concentration (i.e., a
more conservative value) is used to evaluate the reasonable maximum exposure (RME) scenario and
the arithmetic mean concentration is used for the central tendency (CT) exposure scenario.  Because
less than four composite samples were collected from WR #8 and WR #9, the maximum detected
concentration of each COPC was used as the EPC for the RME scenario and the average
concentration of each COPC was used as the EPC for the CT scenario.  Table 2 summarizes the
statistic (mean or maximum) selected as the EPC for each COPC.

To estimate the carcinogenic and noncarcinogenic risk associated with potential future soil
exposures, both exposure and toxicity information is needed.  To quantify the extent, frequency and
duration of potential human exposures, exposure assumptions are selected for the receptors of
interest.  Since the concern is future recreational exposures, young child and adult recreational
receptors have been selected for evaluation as the most conservative of the possible recreational
receptors.  A complete discussion of additional exposure pathways evaluated in the baseline risk
assessment can be found in the RI report along with the rationale for the recreational exposure
assumptions selected.  However, Table 3 has been included to provide a summary of the exposure
assumptions for the adult and child recreational receptors, respectively.  The toxicity values used in
this evaluation are the same as those used in the baseline risk assessment since no changes have
occurred to the COPC toxicity values since 2002.  Further information is provided in the RI report.
However, Table 4 lists the oral reference doses used to evaluate noncarcinogenic risk and Table 5
lists the oral slope factors used to evaluate carcinogenic risk.

Risk estimation was performed by combining the toxicity and exposure information as described in
the baseline risk assessment.  Tables 6 and 7 summarize the carcinogenic risks and noncarcinogenic
hazards associated with potential soil exposures for the adult and child RME and CT receptors,
respectively.  Individual receptor risks are within or below the EPA risk management cancer risk
range of 10-6 to 10-4, and below the noncarcinogenic target risk of 1.
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Tables 8 and 9 provide the cumulative receptor risks for the adult and child combined for the two
stockpiles.  Cumulative risk estimates provide the basis for risk determination at a site.  Cumulative
receptor carcinogenic risks are also within or below the EPA risk management cancer risk range of
10-6 to   10-4, and noncarcinogenic risks are below the target risk of 1.  This supplemental risk
evaluation demonstrates that potential human recreational exposures to stockpiled cover and berm
soils excavated from the lagoon areas are not associated with risk above regulatory guidelines.
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